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CRYSTAL-OPTICAL METHOD FOR DETERMINING THE 


recent years, the Department Crystallography and Ciystal the Moscow State University 
and the Crystal Laboratory the Institute and Inorgaric the Academy 
Sciences the USSR, new crystal-optical method has been developed determining the structures 
this method the geometric and also the distances 
the inner sphere the complex compound, can with adequate accuracy, 


The determination the geometric configuration based the experimentally 
messured refractive with the theoretically values the refractions) for the 
various forms, The refractive indices are calculated from the Lorentz-Lorenz which 
for the calculation the refractive indices complex the 

the ionic heve shown previous Hence, for the cal- 


The refractions have Fajars for the state, Since variations 

the refractions cations due changes polarization conditions can Fajan's values can used 
for the salts, including salts having complex anions, The refrace 
coordinate refractions thus the the ion times that the coordinate, 
The refractions for and platinum compounds have already beea 
calculated given the paper, must cut the formula which the 
infinite Since the crystals almost all the this paper are optically 
the index that have substituted the fo.mula averaged the 

and infinite wavelength with the aid the dispersion measurements, 


The present concerned with the the configuration complex compounds 
platinum, measured the the refractive indices for quadrivalent 
complex compounds and calculzted the indices for infinite The most 


pyknometer, 


extrapol was out graphically method 


From the experimental data calculated the cooidinate for platinum compounds, 
these calculations used our previously published refzactions and the for 
the data for account was taken the formation hydrogen 
oxygen the nitro group and hydregen making the necessary (0,38 cc) 


From the data Table the geometric group chloroammine and 


will from Tabie that the squire the refractive index calculated for the actual structure the 
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TABLE 


Formula compound 


cis 
trans 
ng 
tzans 
trans 
cis 
trans 
TABLE 
Cocrdinate Compound 
cis 


Measured us, 


cis 


1.806 1,792 
1.720 1,709 
2.042 2.022 


405.18 
528,37 
528,37 


1,853 
1,994 
1,882 1,870 
1,842 
1.867 1,856 
1,882 
1,782 1,772 
1,701 
1,748 
1,800 
1,769 1.761 
1,720 
1,764 
1,716 


1,713 
3.420 
3.040 1.655 
1,628 
1.633 
3,226 1,673 


com-d 


56.79 
44.20 
53.21 
45.86 


60.17 


1,713 
1,977 
1,716 
1,712 
1.855 
1,654 
1,684 1,593 
1.735 1,635 

1,728 
1.779 
1.729 1,628 
1,609 
1.791 
1.745 1,640 
1,651 
1.720 

coord 
16,97 
16,84 
9.83 
18,44 


4 


1,878 1,836 
2.041 2.027 1,992 
1,166 
1.689 
1.741 


TABLE 


trans 43,63 0.035 


trans 51,98 0,007 


tans 0.006 


trans 3.156 2.699 cis 2.710 0.011 
2.663 


always closer the tnan the value calculated for the 
coraparing the and refractive indices, 


The last compourd listed Table was synthesized and the crystal 
meihed provided the first physicochemical proof the this interesting complex compound, 


conclusion will point out the advantages the there the with 


These the refractometric with its general suitability the resolution 
complex compounds, The can also the solution theoretical 


platinum, The has been for the first time, compound, 
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THE PHENCMENON OPALESCENCE 


porcus the which (the sizes and the pores and the internal surface area) depend 
the the original the thermal history the glass, the concentration the acid, the 
ness the glass being treated, the the and 3), The the 
investigation this was the the between the structure porous 
and {ts The method the and the were therefore 
fer and only the thermal treatment the glass was responsible 
EXPERIMENTAL 


gation will 


The methed for the the porous simple and has 


znd These ate observed when the potous treated with 


holding the glasses 650° and cbtained opalescent and nonopalescent samples, 

samples porous glass, the for the and vapor 15° were 

before and treatment the with 0.5 KOH for one for samples prepared from 


oxide, 
was quenched, 


“\ 


alkali, 
Table gives values, the the total volume thelr and thelr 


most radius for all the investigated, and after the treatment, 


and same composition yield products differing greatly and strucutre, 


TABLE 


glass 


~300 


value the sorption was not attained 


the first case treatment the porous glasses with yields coarsely porous products and 
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glass powder “washed with water after treatment, the readily removed from within the 
case the pore porous glasscs are not significantly and the surface only slightly reduced, 
tain upper values are less than unity, Alkali only very slowly when the glass powder 
washed with water scveral days must that, before the alksli the porous 
glasses that are propertics and structure (see the 4th and Sth columns 
Table 


the pores occuring when porous are from the the the 
silica constant which the are uniformly, The following 
their surface should and not diminish, which what actaally the the pores 
does not increase proportion the square the radius, but much lewer provided 
for the great and glasses with respect the the silica 
poze under the action alkali from 360 not the total the porous 
ture, 


nal which was silica unchenged the with acid; aod 
that the silica the the built The fine the may come 
skeleton will suffer change the seme When glasses ace washed 
with water, the pioducts have within the the will extracted, and the 
porous will all the peculiar featurcs the skeleton, 


this view the structure porcus and the mechanism the action the 
pere the total volume porcs and this the that actually Hence, 
with alkali lays bare the silica which masked porcus fine 


meihed, the experimental and the attcmpts apply glasses have been described 
Ithas from the effect the pores that low-angle 


structures the obtained from them the activa acids, glasses six compositions 
Two samples these were heated two honrs differing $-20° and 
that, far possible, the would the temperature, and complete 
the higher, The values these ternperatures, which were measured within 3°, depended 
the and history the heated, all the glasses weie ground 


and treated with under standard The X-zay was the apparatus already 
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. 


curves for the porous glass before (1) 
and (2) its with 0.5 KOH 


Fig. shows the curves for the porous glass [Na defore and after the 
which the intense scattering the lowest angles (the parts the curves) 
revealed the X-rays not only after, but also the alkali treatment the porous specimen, two curves 
differ only the highest the part with the highly dispersed secondary 
structure, Also, the removal highly dispersed part increases the total tensity, determined 
the sometimes orthirty times, This indicates great inctease the difference between 
the electron densities the walls the basic silica skeleton those the from secondary 
acid, This result provides convincing results investigations and 
enables utilize effect alkali for the purpose shortening the since the structure the 
basic skeleton, not that the silicic acid, which the present For 
this reason, before being examined X-rays, all the glasses were treated with washed, and 


The curves all the samples provide extremely clear the main 

result the X-ray investigation: the opalcscence the original glass chsappears the temperature 

treatment rises), the structure the porous skeleton the porous glass great changes, the large 
channels cells glass opalescent) being replaced finer channels glass clear), This can 
seen, for example, when the curves for the porous glasses [Na and (Na 
are compared (Fig. 4), 


The sharp fall the scattering curve for very low angles (about indicates the coarsely structure 


_—— 


the glass, the porcs not form packed system; the fall this curve angles 
about 1.5° concerned with the finely perous the glass, and the inflexions, 
mum (clearly manifest after the the collimation points fairly close packing these 
may out that this close packing (see 3), which the 
walls between the fine are secn very thin, 


mens; this may explained inadequate the:mal the glasses, the the 
opalescence and the st:ucture associated with being then Oiher features the are the zapid 
fall the very lowest (associated with coaise and with fine The 
the explanation proved simple summation the ordinatcs the scaitering curve for two 
treme cases for glass without fine poics, and for glass without coatse shown Fig. for the glass 
fiom glass that had cooled slowly, The summation curve line) 
coincicent, within the experimental with the curve foz the porous glass [Na thus showing 
that both structures are prescnt this 


The above discussion illustrated the Fig. which intensity curves various types are 
given, Quantitative calculations methods are possible for two types curves those for samples 
taining only poics, and for only fine pores, sainples prepared from that 


The results calculations such 
curves indicate not only that the main 
tons obtained from opalescent 
glasses have porous structure, 
but also that they have 
acter; isin fact generally impossible 
the upper the pore 
since the relevant part 
the scattering lies low 
the our disposal than 
For this reason, the mcan pore 
that shall cite for this type 
must regarded somewhat low, 


Curves the second are 
given when the original glasses comple- 


minutes 

and inflections fairly high scattering 

Fig. the intensity curves for the crucible angles; they may even consist solcly 


curve was obtained for 


X-ray zero sectioa incident the specimen, The interference became sharper and moved 
higher scattering angles, 2nd the form the curve some extent, 


indicatioa that the were closely The mean was determined 
fiom the new position the the 


the wavelength the rays used, and the scattering angle the 


The values pore calculated this way were with those determined the method 
applied the the curve, i.e. the part the curve the highest angles 
(the maximum, while greatly affecting the central part the has little effect its beginning 
and terminal parts, the method cannot, however, the beginning part the curve, 
the lowest angles, owing the this 


For the finely agrcement was obtained between the two methods calcula- 
tion, Strictly this proves only that the porcs smallest radius that are closely packed, resulting 
angles enables infer that there pores greater the samples, least the range dimensions 


which are may concluded, that the porous samples cbtained from clear glasses 
are monodisperse, 


gives the the calculatiors for all the investigated samples. will scen from these that 
the radius the main channels obtained from glasses several times, some times 
than ten times, great the mean radius the main channels prepaied from clear glasses, 


interesting note that the glasses that were not obtained clear state (Na 
and 28) which have given products, after treatment with acid and alkali, having large 
radius (61, and respectively), compared with those the remaining This can 
the effect the opalescent part the original may assumed that radii 35-45 are 
characteristic the main porous glasses obtained from glasses that have heat-treated temp- 


eratures above those the opalescence zone, that the dimensions the regions clear 
this sort are not greatly dependent their composition, 


applied po. sus prepared 
and thermal history has therefore enabled 
the dimensions the cells 
nite between these dimensions 

and the the oniginal glass, 

must again emphasize that are 
the silica skelcton, and not with the finer 

petes between the highly 
secondary silicic acid, which may 
formed, within the 
channels the basic skeleton, 


investigations 
the porous glasses various 
difficulties The main difficulty that 

the dimensicns the porous glasses 
the Even when the pore 
easy good clear photographs 
only the that through 

visible the election micrographs, 


There frequently gray background 
the This probably arises from 
acid, which cover the collodion 
film continuous layer, not transparent clections, Finally, when porous glasses are 
with the chatge the the the porous glass under the action the 


TABLE 


Composition class opalescent glass clear 


glasses cooled very slowly after the fusion and therefore having opalescent, milky appearance, 


eet 


oe me we wwe 


Fig Electron micrograph the 
porous glass 


tee 


> 


Fig. Electron micrograph the 
porous glass (Na after 


with 


10. micrograph the 


= 


2 . . 


The under which the specimen particularly the degrce grinding, must 
with due regard for the porous the sample Whea 
are selected, cbtain which the features the structure and which 

carrying collodion films, washcd with test tubes 


was clear, the the particles glass appear nonporous, the fact that 
indicate that more than 20% the volume consists The that the 


The Fig, the product treating the porous glass with 0.5 
welled structure, From the the pote the honcycomb 
can estimzted approximately the 150 According she the most probable 


value the radius and according the X-ray results 


The the are probably cells the which have beer here 


SUMMARY 


low -angle X-rays, and the that they two the 
within the chanacls the skeleton, 


channels, the which about ten those the channels pozous glasses prepared 
from glasses, 


When the glasses are opalescent, the may mote than 1000 


which, the fine have cutlincs the phetegraph, 


. e 


acid are not more than 20-40 
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CONTAINING HYDROGEN PEROXIDE HIGH CONCENTRATION, 


COMMUNICATION THERMAL CHARACTERISTICS AND STABILITIES 


but gradually became opalescent, They over losing water crystallization and being con- 
arose the synthesis the the so-called NaOOH, 


and mixing powder with ice ccoled mixture and 


was noted that warmed very slightly the compound decomposed with evolution 


ard were they behaved differently towards 


using 93% Their product slways excess 11,0, For the comparison 
with the phases that have found for the isotherm the have 


EXPERIMENTAL 


not associated with melting change composition, but the removal alcohol and ether, 
large cndothermic effect was this the substance being decomposed 
with loss active oxygen and the water crystallizaticn, forming the dihy- 


until the temperature attained 520°, sodium hydroxide composition and 
25,17% was obtained, 


1$7 


— 


First 


Na,O 55.44 11,14 

Second 
active oxygen 83,8 


the heating curves two thermal were 
tected the method; the first, 55-65°, 
was exothermic and was associzted with the evolution 
active oxygen the whole it, but only the part 
corresponding the hydrogen peroxide, take the 
substance cake together and became close 
The second endothermic one, occurred about 200° and liquefaction, The form 


the heating curve would lead suppose that the most probable formula for compound 


Composition: active oxygen 21%, 23.54 
and The heating curve showed 
two effects, The was endothermic and 
occurred The substance then lost 
the whole its active oxygen, both that 
the peroxide and that the sodium 
which dissolved with 
the water crystallization. The substance 
took the following active 
oxygen, 65%, This cor- 
the formula NaOH which has the 
which the substance took the composition 


Thermal Stabilities the Com- 
pounds 


Sodium 

N2,0, The thermal stability 
N2,0, was investigated 42° and 62%, 
For this purpose weighed amount was 
placed test tube having side tube, The 

test tube was closed with stopper carrying 
thermometer, and was then placed 
bath substance haVing point 
equal the desired experimental temperature, 
The side tube was connected, through 
U-tube containing successive columns 
scda lime and calcium chloride, buret 
filled with water, The rate which the sub- 
stance was extimated 

vations the volume water displaced 

oxygen per unit time, 


. = 

° 


. 


Temperature 42° 


The substance, sodium peroxide octahydiate, 6,18% active oxygen and 
the amount taken was test for thermal stability was out 42° for hour minutes 
767 mm, the teinperature being 15°, 


During the first ten minutes the evolution oxygen was insignificant and stopped altogether 
1), After the experiment the substance contained active oxygen and 24, Na,O, the loss 


Temperature 62° 


The original substance contained 6,18% active oxygen and the amount taken was 
conditions were 763 The experiment was continued for hours the experiment 
the substance 26,55% and active was completely The loss weight wes 
and the amount water that separated was The firal product was 


TABLE 


TABLE 


Time 
(min- 
utes) 


Tempera- 


Actual Amount oxy- 
oxygen(inl) gen NTP 


actual 


Table gives the results this experiment, 
Fig, shows the curve, 62°, 

picture, octahy date did not liquefy and oxygen was evolved 
the first few was very stable spite the fact its oxygen and did not have 
quite the values, 62°, complete and decompoiition the occuned 
ininutes, 


ORIGINAL 


30° 


The original contained 15,3% active and the amount taken was 
ture 20° for the and end this time, and for the days, 


3 


3 


After the experiment the substance active and The weight 
original active oxygen. and 30° into stable compound active 


Time Amount oxyyen Time Amount 
18.1 2.44 2.5 days 13-15 


Temperature 42° 


Two experiments were carried this the first substance active 
oxyger and was used, and the secord the substance contained active oxygen and 
26.23% (the second substance had results the first experiment are givea 
Table and the results the second are given Table Fig. the curves for the two 
substances, the first the contained 7.06% active oxygen and 
both occurred with rise temperature 


NTP 
original 


oxygen 


Temperature 

57° intense self-heating occurred, and threre was rapid liquefaction with much frothing, was 
follow the progressive decompostion the substance, Table gives the results 


decomposes with formaticn sodium octahydrate, which still stable under 
these conditions; and 57° vigorously with rapid evolution oxygen, 


192.0 53.9 50.4 57.0 153.0 22.5 32.7 
120 58.3 44.0 185.0 27.1 39.3 


TABLE 


Time 
(minutes) 


The substance liquefied and 
frothed 


The experiments the 
reminiscent mica) from NaOH H,O and 
The crystals 8H,0 were carefully 
off the filter and then placed thin 
Petri dish, which was placed over sulfuric acid 
ples were taken for for the active 
Na,O, and the desiccator being 
proceeded, the large clear crystals 
converted into small pale-yellow 
and the ycllowish color 
have composition close The 
analytic this experiment, which lasted 
for cleven days, are Table 


SUMMARY 


investigation been made, with 
the aid heating curves, the 
tics and dchydration the solid phases found 
which was synthesized Tafel’s method, 


The data the properties the so-called support the view 


Temper- Amount oxygen 

Aa 

Fig. 
é 
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0.085 
0.182 

0.930 

0.191 

0.526 
0,575 


0.192 
0.203 
0.406 
0.515 
0.632 
0.660 
1.26 


0.136 
0.195 


0.196 
0.258 
0.318 
0.477 


0.108 
0.195 
0.326 
0.445 
0.640 


40° 


ether 


0.6 
3.8 
6.2 
8.2 


10.5 


1,32 
2.21 
2.18 
2.63 
2.82 
3.46 
3,80 


2.19 


2.28 
3.05 
3.20 
4.38 
5.27 
5.70 


1.58 
1,58 
2.18 
3.46 
3.96 
4.82 
5.39 
5.80 


0.635 
0.735 
0.872 
1.01 

1.66 

2.00 
2.94 
3.40 
2.64 
3.06 
4.05 
5.15 
5.32 
5.58 


21.6 
25.6 
21.3 
33.5 


15.3 
17.8 
20.9 


19,1 
21.9 
25.0 
28.5 


40.7 
40.9 
$3.2 


35.0 
36.0 


40.0 
39.2 
39.7 
42.1 
45.2 


20.0 
20.8 
24.0 
30.9 
36.3 
410 


6.32 

6.45 

6.45 
11.5 
114 


22.3 
23.9 
35.6 
41.8 
45.5 
50.3 


26.9 
31.6 
41.0 
60.5 
65.4 


19.8 
21.5 
23.6 
28.4 
30.0 


4.16 
4.67 
16.5 8.67 
18.3 
19.4 15.5 
5.7 2.70 
9,7 
12.5 4.03 
19,9 
Acetone 
10.0 6.62 
10.6 
12.3 
11.8 9.33 
13.5 11.0 
15.6 13.9 
26.1 6.68 
28.1 1.65 
29.8 
33.7 13.5 
33.9 
37.5 
38.8 20.4 
39.9 23.2 
17.2 .4.65 
11,1 
20.4 6.50 
21.4 8.55 
25.1 8.97 
9.40 
31.3 10.2 
32.2 
26.2 6.12 
28.0 6.40 
30.5 
29.4 7.69 
32.2 8.05 
32.2 
32.3 11.6 


33.7 
35.2 
36.4 


11.6 
12.5 
15.0 
19,8 


33.0 
39.6 
42.8 
42.9 
44.8 


23.3 
23.6 
24.1 
30.0 
33.6 


56.5 
57.6 
59.4 
61.8 
64.9 
65.9 
45.3 
45.4 


49.0 
50.4 


52.8 
53.1 

38.6 
40.5 
41.0 
43.5 


51.2 
53.5 
60.0 
66.2 
19.9 
100.0 


19.5 
95.5 
100,0 


46.0 


60.7 
13.0 
93.6 
96.0 
98.0 


35.6 


7 
51.5 
22.9 
4.1 264 
41,6 
6.1 
0.36 1.5 32.3 $1.2 
0.76 49.6 55.9 
45.5 61.4 
1.35 6.9 65.2 
2.22 1.9 51.4 15.2 
67.9 
23.9 
10.4 60.0 
10.3 61.3 
63.4 
13.3 69.5 
16.0 
6.0 
9.9 
12.0 
18.0 
23.2 


the following equation for the adsorption 


the integration constant), The equation for the Equation cannot 
obtained analytically form, 


the the slope the isotherm its initial the sign the forces interaction 
between the adsorbed molccules; repulsive forces should convex and attractive forces should give 
cave isotherms, The the substances now under corsideration indicate 
sive forces the surface that for these substances use the very simple scheme dipole 


For the the quantitative verification the applicability Equation may presented the 
following form: 


tog 


must straight linc slope 5/2, and the the axis ordinates will enable the value 


Fig. shows the results this construction for heptane ether (O), and acctone (A), calculated from 
our and for toluene (+), calculated data, the straight lines being drawn the slope 
higher valucs the curves depart from straight lincs owing the effectiveness attractive forces 
and trarsition polymolecular adsorption, 


For these therefore, Equations and are obeyed easy sce that this fact 
foliows from the the two Thus, Equation presented the form: 


becomes evident that must approximate closely Equation Hence, whenever Equation obeyed, Equation 
also the intersects the axis (Fig. 3), the cffective dipole moments were 
culated, The resulting values are with the dipole moments and the 


arization 


. 10 
| 
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Fig. 
infer from Table that the electroa envelopes the 

adsorbed molecules greatly the ficld sur- 
ble magnitude with the dipole polar molecules 
are induced these molecules, The value the moment 
toluenc). When toke consideration that the polariz- 
ability that should used these but the 

that the value determincd thts method with low accuracy, the 
approximate proportionality between and must weighty argument the concepts that 
have discussed. this connection may note that has recently shown that potentials 
molecules substances are strongly the field the mercury surface, 


The low value for acetone noteworthy, for considcrably then the 
This fact probably indicates that the when adsorbed, makes with the mercury 


with three atoms and atom, that the permanent moment, which localized the group, orlen- 
ted the surface, 


With view further verification Equation and the proposed model nonlocalized 
layer, have calculated the curves showing the the heats the coverage 
the for the dicthyl ether, Foz this purpose the equation the 15° 
and The results calculations are shown the circles Curve Fig. 


TABLE 


from Equation and substituting this the 
equation, the following equa- 
tion the dependence the heat 


Substance 


He (De - 
bye units 


Acetone (Nis Avogadro's number), 


For the given determine the variation with the coverage the surface from 
single adsorption Curve Fig. was constructed with the aid Equation The 
lated Equation were represented function and the curve was displaced direction parallel 
the axis until with the points indicated the circles, Simultaneously, the values 
expressed the ordinates log for 15° and 25°, and from the linear graphs 
Equation the intercepts and the axis ordinates were determined, From these the value 


temperature, 


The values were calculated also for heptane, Results the calculation from the 
equation indicated circles (calculated from the 15° and 40° and triangles (15° and 25° 


about order more certain that this not the result the calculation 
calculated from two curves corresponding different temperatures, For this purpose, 


bye CGS 


calculated the integral heats from equation 
and then found the corresponding valucs the differential heats graphical differentiation the 


methods calculation leaves doubt about the reality this similar maximum was obtained 


was calculated from the 25° and for butyl (Curve Fig, 5), should 
noted the heats adsorption the two alcohol and ether, differ approximately 
kcal per mole, amount the same order the difference the latent heats and also, 


recent years there have been several papers relating the investigation adsorption 
faces,.and these maxima have been found the curves for coverage and for 
study the adsorption oxygen, potassium and cesium fodide, Rhodin who 
the nitrogen the monociystals, and Ecebe end Young who made 


curves for homogenceus surfaces the exception, high degrees coverage 
Van der attractive between begin they become appreciable 
the small, they much mere rcpidly then the forces 


(sce, for example, the thet the the molecule and 
the forme 


shewn with the the Gibts adsorption cquction that Equation for the 


strzight line slope 2/3, shows the the verification Equation for methanol The 
experimental points fit straight line, but its slope not 2/3, but almost will 


readily seen that the slope 1/2 obtain the following equation for polymolecular adsorption instead 
Equation 


methed, and found that was closcly Later, however, ina the 
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the 


11, and nut Equatica the basis this result, however, would speak the non- 


matter demands study, 


SUMMARY 


been shown that state derived for nonlocalized and taking into account 


tion dicthyl ether, 


cury, induced the molecules these substances, these are comparable 
megnitude the permanent moments polar molecules, 


for butyl alcohel, end water, these are found coverage unity, 


Halsey, and Hill not obeyed and that the this case are close accord with the results 
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w-CHLORO CARBOXYLIC ACIDS, AND SOME THEIR REACTIONS 


the higher acids COOH have fairly detailed investigation 
and are widely applicd syntheses, the corresponding w-chloro acids have received 
ively little probably that the chlorine these compounds low reactivity, 
and also because the difficulty them, Recently, however, convenient method has been found 
ethylene with under and they give acids having odd carbon 
this method and acids have been prepared from 
investigation have isolated the succeeding from the products the reaction 


ethylene with carbon tetrachlorides, and these have prepared 


acids, and have shown that they used successfully instezd the bromo acids, Whea 
the ethyl esters and acids were sodium alkoxide, the 
ing alkoxy esters The reaction the saine with ester presence 
acids, which yielded pimelic and azelaic acids when hydiolyzed with dilute hydrochloric acid, 


with sodium and with sodium cyanide; they bases into care 
with have previously that both these chloro acids readily 
with sulfide solution and yicld the dicarboxylic acids, 


acid, When, salts acid were with sodium sodium cyanide 
the couesponding were not formed, the product being -valcrolactone (or 
valetic acid), which further under these the cther hand, with the sodium salt 
benzencthiol acid gave good yield acid, was found that 
acid obtaincd froin acid only heating the latter with 


acid into the 7-amincheptanoic acid, and so, 
cleavage the lattcr with alkali, into acid 
have studied the reaction w-chloro acids with benzcne aluminum chloride, 
has been shown that acid reacts with give 4-phenylbutyric acid, 


acid was 


. 
a 


should noted that the 5-phenylvaleric acid acid was than 
which has been from Unlike the lower acids, 


proceeds the scheme: 


6), 


EXPERIMENTAL 


Found 6.67; 6.59 


Its melted 85-86° benzene), 


melted 29-30° (fom petroleum Its ethyl ester boiled 136-137° and had 


Oxidation 5-phenylvaleric acid under conditions acid, 
200 


. 


Its acid mm), amide melted (from benzene), 


anilide melted 95-96° methanol), 


hydrogen chloride was The was cooled snd onto and the 
acid wes with tetrachloride, The was washed twice with water and with 
chloide, When the solvent wes removed, the but distillation was found 


Its anilide melied 69-70° (from methanol), 
Found 4,66; 4,76 


Found 


17,99 

Found N4,40; 4,43 
Calculated 


Found 51,26; 7.77; 7,60 


petrotcum 


Found 65.03; €5,22; 10,63; 10,75 


4,06 


the the that extracted with benzene, Distillation the reaction preducts 
(19 mm); found calculated MR47,06, 


Found 62.15; 62,24; 10,48; 10, 


‘ 


heated for six hours, The was distilled off, water was the residue, snd the that 


Found 58,53; 8,17; 8.22 


The acid was distilled off undcr reduced pressure, the residue was heated 180-190° until 


202 


bd 


Hydrolysis the ester with diluted gave azelaic acid good yield, 


wis refiuxed for three The solution cooled, filtered, and acidified with 
acid, The precipitate that fo:med was off and washed with water, The product was 


phenol wes for hours minutes, The was cocled and dissolved water, end the resulting 
solution wes acidified with The that wis filtezed off and washed with water, 
The product was 29,5 acid, m.p, 65-66% 


the solutions The for two cooled, and acidified with scid, Bene 


for minutes, the mixture ecid wis and the that separated was exe 


The mixtuie and the thet wes filtcted and with The was 


calculated smount dilute acid, cil thet extracted with and the ether extract was 
yield, 


hydiochloride water heated for three hours autoclave, The solution was 


— 

203 


diluted with water, cooled, and with dilute sulfuric The oil that was with ethcr, 


the aluminum the whole the had been the solution was set 
aside one was then for five minutcs, and onto ice, The layer was 
ted and washed with water. Afice solvent the crystallized out, The product was (90%) 
m.p, (from the [15] gives 51°), 


benzene, The was set aside one ard then poured onto ice, 


Found 69,32; 69.29; 7,52 


Its melted (from acetic acid), 
Found 


acid benzene, The solution w2s one hour water bath, and poured into 
ice and acid, The was washed with and with calcium The 


ture ice and The benzene was with water and with calcium chloride, 


the acid* was oxidized with described below for 
acetophenone was obtained, 


and the resulting solution was for minutes water bath, The product was 18,3 


acid the gives 29-30°, b.p, mm), 


& 


for scvetal days, anc was then diluted with water and extracted with chloroform, The extract was 
magnesium sulfate, Vacuum distillation about 1,2 fraction and 4,1 unchanged 
acid", Treatment the low-boiling with the 
melted 237-238"), Also, treatment with hydroxylamine, acetophenone oxime was obtained, (in 


78,65, 


SUMMARY 


and 15-chloropentadecanoic acids have been prepared 


been shown tliat the condensation acid with benzene presence aluminum 
ride proceeds without but that occurs the corresponding 
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The chlorine with very complex process, Chlorination olefins 


zation, and the compounds formed initi ally may react with chlorine and with chloride; 
may proceed, therefore, directions, and among the most these are the formation saturated 
atoin being the the reaction, 


Branched unsaturated tettiary double react with chlorine even 
with olefins, was noted for the first Lvov and This 


sults the fermetica small olcfins, well addition products, example, when chlorine 


substituted and the the resulting polychloro compounds, Since 


tions with For the less reactive substances heating was and the 


The can into two groups, according their behavior towards The group 


‘ch chlorine adds the equation 


these evolution which with the occurrence allyl chlosination, does 
not occur extent, The this collaboration with Zakharkin have shown that 
compounds and also unite readily with chlorine without 


The second group includes 


J 
207 


means mixture melting point, 


These results show that compounds which the incthylene group attached 
ine facilitated, This conclusion confirmed the fact that whcn compounds the sccond group react with 
ing electron acceptor these conditions, the schemes; 


were subjected with potath with the the effect the nature 


the substituent attached the group the which was eliminated from 
these molecules, 


rule, Le, 


reaction contrary rule, 


The group was found have effects the and reactions, 


The methods the compounds studied and establishing their structures will from the 
following schemes, 


(1) was prepared already Compound (1V) was identified with (2,2,3,3 
benzene prepared the reactions 


For substances methoxyl group; 


compound (V) was previously described was found have constants identical with 
the substance synthesized the 


For compounds containing the nitro 


The these had constants that from those the substance 
has been showa that the compound prepared the latter 


until state saturation wes attained, The off, and the residue was vacuum-distilled, 


(2,3,3,3-Tetrachloropropyl)benzene 


was obtained, 


Action Chlorine 3,3- Methyl 


copicus hydrogen chloride was chlorination products was obtained, and from 
this compound was isolated 62% yield, boiled mm) and had 


and inl concentrated hydrochloric acid was saturated with hydrogen chloride 
and mixed with hydrogen chloride then through the miature until saturatioa 
with was attained, The diluted with and the organic layer was with 


. 


the lower separated, washed with water, ove: calcium Distillation 10,3 


The constanis this compound are good with the constants 2,3,3-trichloroallyl ether 
water, and the laycs was separated, washed with and over calcium Distillation 


very slowly, with chlorine When the solution prececds with evolution 


lamp, hydrogen were five The mixture was then diluted with water, and 
thercaction was extracted with The extract wes washed with solution 
sodium erd with and chloride, The solvent distilled off, and vacuum 


The reaction was out acid saturated with hydzogen chloride 
Reaction did rot goin the (after had been five hours the compound was 


When the reaction and the free base was out 
chloroform with cooling, mixtute was formed, and these were not investigated further, 


nation 


210 


was and then with water and with chloroform, The 
form extract was washed with and dned over The solveat was distilled off, and 
with dicthylamine melted 


Preparation 


for was distilled off, and the was dissolved dilute hydzochlorte 

acid, The solution was with cther ard then made alkaline with 10% caustic The that 
ated was with ard the extract was washed with ard dried over 


Preparation 1,1-Dichloro-3-nitropropene 


Silver nitrate (13 addcd little time The mixture was heated 
water bath hour, The reaction product was with ether, The was distilled off, and 


SUMMARY 


mle, 
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DERIVATIVES UNSATURATED PHOSPHONIC ACIDS 


COMMUNICATION ESTERS 2-ETHOXY-, 2-PROPOXY-, AND 


communicatioa described simple, methed for the preparation the previously 
unknown [1], from these acid chloiides have prepared 
amides, thio and other acids, 


There have been very few investigations the esters unsaturated acids, and these have 
been carried out and his They these either with the the 
Arbuzov 


Pudovik and have described the ethyl esters and2 


ae 


Reaction alcohols with these cooling applied 
Reaction the acid with sodium alkoxides 


the Emethyl, diethyl, diisopropyl, dibutyl, diallyl, and 

were All the are thot can without decomposition and are 
the The yields these estes were somewhat lower than those the esters, The 


The physical the given Table 1-4, 


EXPERIMENTAL 


Diesters Acid 


tected calcium and The mixture was well cooled and stimed while 
was made dichloride diluted with equal volume benzene, When the whole 
the acid had been the reaction mixture for two houts water bath, The precipitate 
with calcined the next the was driven off and the was 


C.H,,O,P. Calcul2ted % 40.60; H 1.22 


All the other esters the method, 


214 


TABLE 


compound 


TABLE 


compound 


1,0523 
1,0042 
0.9969 
1,1089 
0.9810 
1,0584 


4 


TABLE 


Formula compound 


129 (2) 0.9804 
156 (1) 0.9723 
151 (1) 0.9660 
190 (2) 0.9515 


Diallyl The product obtained from 11.6 alcohol, 


1, 07$2; 1.4698, 


Found 10.47; 10,42 


had 95°(1 mm); 1,1095; 


Found 10,99; 11,17 


the above synthesis, the taken and the being exactly the The 


217 


Found 50.53; 50.66; 8.65; 8,80 


Found 9,28; 9.43 


The product obtained from 3.2 meth- 


1.4530, 


+ 


Found 60,07; 10,63; 10.62 


mm); 0.9660; 1.4475, 


SUMMARY 


2-ethoxy-, 2-propoxy-, 2-butoxy-, and acids have deen synthesized 


esters 2-cthoxy-, and acids have been pre- 


- 
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THE PRODUCTS ACTION SODIUM DIETHYL PHOSPHOROTHIONATE 
ALKYL PHOSPHORODICHLORIDITES 


Derivatives and acids and sulfur analogs are present atuacting much 
acid and its have been found powerful 


this paper describe the preparation and soine the p:operties acid that can 
formed from two molecules acid molecule phosphorous acid, Esters 
gencral ROP have been for the first time the action diethyl phos- 
phorothionate alkyl which according the equation 


Sodium diethyl was prepared the sulfur sodium diethyl phosphite, The 
siructure the reaction represented which atoms are united through 
oxy sulfur 


and represents the these compounds open, 


used materials were methyl, ethyl, propyl, and isobutyl When 
with sodium dicthyl phorothionate, these acid the compounds listed with 


TABLE 
164-165 (2) 22.8 
168-169 (2,5) 1,4780 32.4 


All the substances the table are colorless mobile odors sulfur 
compounds, are soluble water and solvents, The yiclds the pure were 20-40%, 
Onc the low the products their the high temperatures employed the 


‘ 


spite the fact that one the atoms the compounds described not 


unite with sulfur the conditions that result the addition sulfur other compounds, 
e.g. phosphites, 


EXPERIMENTAL 


was added The flask and contents were heated water bath and then cooled, Sod- 
chloride was off, and was distilled off reduced pressure, The residue (30 


1,2069, 


Found 22,31; 15,32; 15,37 


29.8 pale-yellow The first from Arbuzov flask gave the follow- 
ing 


Residue 


Found 23.03; 15,75; 15,69 


The were 17,5 end sodium diethyl prepared 
til ation out flask having low delivery tube, The fractions obtained 


Residue 


Fourd 21,49; 21,61 


This substance was mobile liquid, readily soluble water and solvents, 


This w2s prepared the szme procedure the action isobutyl 


Anhydride, 


the salt end the the mixture rose from 24° The test 
The resulting viscous did not even after for long time, 


SUMMARY 


the ection alkyl (R= ethyl, isopiopyl, propyl, and 


: 
‘ 
. 
. 
. 
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ESTERS ETHYLPHOSPHONOUS ACID, AND SOME THEIR REACTIONS 
COMMUNICATION SYNTHESIS ESTERS DIALKYLPHOSPHINIC ACIDS 


Continuing our study the moncesters the ecid have have 
study the chemical the diesters butit should noted that the yields the 
were rather low 


chlorides, showed that sodium phosphites react with certain halogen compounds 
écid, react with sodium with the according the equation 


the 


Using have some e:ters having radicals the and 


the have been the average), The constants these 


EXPERIMENTAL 
Synthesis Dialkylphosphinic Esters 


gen (3,7 was from the and the flask was heated water bath for 1,5-2 

The excess wes then removed, and the solution sodium was thea 
boiled while was made 6.4 iodine, The flask was heated for 1-1,5 hours water 
bsth, 


Found 14,85; 14,92 


. 


TABLE® 


Formula ated Yield 


found ‘calcul 


226 


=> @ 


(0.5) 


119-120 (10) 


. 


(1.5) 
(0.8) 
(0.5) 
89-90 
148-150 

124-125 (0.5) 


106-107 (0.5) 


106-107 (0.5) 


0.9160 


0.9129 


0.9639 


0.9452 


0.9372 


1.0397 


0.9483 


. 


1.4480 
1.4395 
1.4371 
1.4381 


1.4400 


accordance with the atomic refraction phosphorus taken 4.79, 


. 
ich 


TABLE (Continued 

The yield the was 3.1 

all the experiments the synthesis esters, the same procedure was 
employed, 

Found: 76,68 

The yield the ester was (50%, 

Found: $ MR $9.02 
The yield the ester was 3,2 


Found- 


PO. Calculated % P 16,12 
The yield the ester was (54%, 


Found; 81,03 


. 
. 


The the ester was 3,2 


mide and 1,5 (an excess) sodium, The ester obtained mm); 


The yleld ester 5.4 


The yield cster was 


vicusly was not ether, but gasoline since the reactioa did not 
ether, The cbtained this way had the following (0.5 mm); 


Found 15,85; 16,05 


and 1.6 (an excess) The principal the ester wete: mm); 


- 


Found 15,12; 15,22 


The yield the ester was 7.8 


and 0.9 (an sodium, The constants the ester obtained were follows: 148-150° 


Found 85.75 
Calculated 


The was 3.4 


benzyl bromide, and 0.8 (an sodium, The constants the ester (0.5 
1,5050, 


The yield was 4.1 


and (an sodium, The principal constants ester b.p, 106-107° (0.5 mm); 


The yield was 3.3 


iodide, and 1.0 (an excess) sodium, The coastants the ester 106-107° 


Found 


The was 3.4 


Found 67,18 


The yicld was (46%), 


. 


. 


The yicld was 2.5 (52%, 


Found 


The yield was 


SUMMARY 


has been that acid esters acid, like phosphorous acid, react with 
sodium give sodium 


When alkyl react with alkyl halides, esters are obtained, 
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REACTIONS MERCAPTO AMINO ACIDS 


COMMUNICATION 


The search for antibiotics the penicillin type has taken new Penicillin peculiar peptide, 
built from several amino acids, and not that formed result the 


CH, 
or, although this less 3,3-dimethylcysteine, alanine, phenylacetic acid 


NH 
= 
COOH 


thesizing this anubiotic cannot regarded quite obvious that the final stage its must 
process which the conditions are such ensure the survival the Such process 


might the reacticn and its derivatives with 2-benzyl (or 


OOR OOR 


However, has not yct possible out this present such oxazolinone 


acrylic acids have been and their have acids contahing the 


acids glacial acctic acid; 


COOH COOH 


should noted that, even when the reaction carticd ovt with care, the resulting acylamino acrylic acid some- 
times hydrolyzed keto 


has shown that the amount solvent and tie duration heating any 2-{acyla- 


acid, can into the acid being heated with excess the kcto 


COOH COOH 


The yields 2-(acylamino heating the corresponding with two 


TABLE 


acid Prepared from Duration 
COOH 
COOH 
COOH 


COOH 


2-3 100-101 


COOH 
Positive results such are therefore not always reproduced, this preparing 
showed that (the water formed the reaction distils over with the 


. 


The bond acids has not lost its power taking part addition reactions, For 


exainple, catalysts 2-(acylamino)acrylic acids readily polymerize with formation 


mers having unusual 15, 16). Estcrs acids will polymerize even absence 
They unite with amides with formation acid: 22, 23), and they with 


acids sulfide thiols and acid (25, 26] has provided means 


The 2-{acyl- 


2-(Acylaminojacrylic readily also with hydrogen with formation 


behavior owards the halogens has not been studied, 
t 


but 


investigation the halogenation acids has that both chlorine and biomine 


readily add with formation 


Halogenation temperature means 10% solutions chlorine and tromine dry 


carbon tetrachloride, 


TABLE 


NHCOR 


OOH 


NHCOR 


are insoluble chloroform, but readily soluble 
ether, They from ether colorless having melting points (Table 2), 


139-140 

105-107 

109-112 


that the N-acyl-2, 


obtained were extreme- 


reactive, When the N-acyl-2,3-di- 
bromcalanines were given 
treatments with water aqucous alka- 
line solutions, coinplete hydrolysis 
for short time 
with dilute alkali was 
remove biomine completely, and the 
could then titrated 
tatively the method, 

The dichloro acids found 


under the same only one 
chlorine atom was removed, the 
ond being hycrolyzed only after pro- 
longed heating, 


and 
(VIM) resulted 
the conditions, After 

short hycrolysis addition 
the 
the 


and acids and XI), m.p, 169-171° and 


the form its known The which these keto 


temperature, the ester being formed 


one and the corresponding bromonicthylene com pound 


method has thys found for the difficultly accessible unsaturated 


was found, unexpectedly, that unlike the compounds, were 
(XIV) and (XV): 


EXPERIMENTAL 


(0.2 mole) and absolute was boiled with simultancous distillation benzene 
Dean and uncil the water (feur The precipitate formed 
was filtered off and with The was extracted with acctone, The yield the 


ina Dean apparatus (about The benzene sclution was and extracted with 10% solution 
The solution was separated and acidified Congo Red with sulfurle acid, The 
was filtered off, washed with water, dried, and then dissolved three its 
ethyl (by heating fo: five minutes), The undissolved acid was filtercd off, and the 
filuate was extracted with 167 solution The alkaline solutioa was acidified Congo Red 
not above 10° with acid, and the formed was off, washed repeatedly with 
from alcohol raised the melting 158-160°, 


acid, (0.2 mole) and absolute benzene was boiled under the 
ditions above for six hours, The crystalline precipitate that formed was filtered off, washed with ether and 
with glacial acetic acid remove the acid by-product), and thea washed again 
with ether, 


The yicld 2-(2 was 50-€0%, Aftcr repeated 
the acid from aqueous melting point was 189-190°, 


acid readily soluble and acetone, and tan crystallized from 
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and 135 absolute benzene was boiled Dean and Statk apparatus for hours, The precipitate 
was off and purified the preceding experiment, The product was (59%) 
actylic acid, 


Acid Benzyl carbamate was prepaied either 
stannic chloride 17.6 (0.2 mole) distilled anhydrous pyruvic acid, 15,1 (0.1 mole) 
and 306 was boiled under the conditions above for three hours, 
The solution was with saturated solution sodium bicarbonate, and the uncharged benzyl 
carbamate was off. The alkaline was extracted ether and acidified Congo 
Red with ecncentrated acid, The oi} separated quickly solidified, and was then filtered off, washed 
with amount and dricd vacuum over The product was 9,5 (43%) 


acid 134-136° (from 70% alcchol) was formed quantitatively, 


acid soluble alcohol, ether, and chloroform; may 
from and toluene, When treated with acids and 
with formation benzyl polymerizcs whea kept for long time, 


Under cocling with water, 9.6 (0.05 2-benzamidoacrylic 


began form the After hour the precipitate was filtered off, washed, and dried, The product 
was 13.1 and after from absolute ether melted 
2.3-dichloroalanine, cthanol. and was boiled for one after which the solution was cooled 
and diluted with The solutioa was acidificd with concentrated acid, and was 


was with acid and the Volhard titration, 


Found 


9.6 (6.66 bromine, Reaction with appreciable evolution hzat, and 
after 1-2 minutcs crystalline precipitate began the minutcs the pred pitate was 
off, washed with dry and dricd vacuum desiccator over phosphoric The product was 
After 5-7 the solution was cooled, with nitrle acid, and titrated the method, 


stable colorless crystalline compound, When kept atmosphere, 
the acid with evolution bromide, 


acid (10.25 0.05 mole) was 
treated with excess chlorine shaking with solution 5,5 chlorine carbon tetrachloride, 
and the next day the precipitate was filtercd off, with and The yicld 
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; 
~ 


Found 


heat, The rcaction mixture was left overnight, and the day abso- 


lute ether was and the mixture was with exclusion The residue bis(2-phenyl- 
acid, present was off, and the clear solution was set 
Aftcr 2-3 hours the crystalline that formed was filtered off, with dry chloroform, and 


accurately weighed amount the acid was dissolved excess 0.5 and the solution 
was heated for five minutes was then cooled, with nitric acid, and titrated for 


ethyl acetate, ard alinost readily decomposed ard water, and when 


evolution heat, and after minutes precipitate began the solution, The reaction 
left for minutes, the precipitate was then filtcred off, washed with chloroform, 


and toluene, but very soluble ether, dccompeses rapidly when kept molst atmos- 


ml). the next day the crystalline was filtercd off, washed 


mole) was warmed water dissolved (1-2 minutes), and the resulting solution was then 
yellow the was immediately, the next day the precipitate was filtered off, washed 
acid, m.p. (fiom alcohol), was 3,85 


mole) was water dissolved (1-2 minutes The solution was cooled and filtered, 
and was then left room for two cays, The solution was evaporated down until drystallization began, 


and was for one hour and then and diluted with water, Aftcr acidification the 


the crystalline p.tate enylacetic acid was filtered off, and the mother liquot was evaporated The 
residue was dissolved 152 water, and the solution was filtered and treated with solution 
phoric oxide, The precuct was 0.8 the acid, m.p, 160-161° 


for minutes room temperature and then set aside overnight, the next day acetic was 
mm, Acetic anhydride was then distilled off until crystallization began, The was diluted with little abso- 
lute ethanol and then filtered was washed, with little absolute alcohol, and with ether, The product 
decomposition 114-115° after recrystallization from absolute alcohol, 


from alcohol, and insoluble water, slowly (in 2-3 when kept moist With 


mole) was the above for the sutstance (VIII), the rext day acetic 
was added the reaction mixture, The adopted for the isolation the (XIII) was exactly 

the same that for the isolation The yicld was 

112-114° were precipitated, 


The oxazolinone very soluble and readily soluble also alcohol, and ethyl 


adced, and the was undcr reduced pressure the crystalline was 
filtered off, wich small absolute ether, and vacuum over phosphoric oxide, 
The was 6.8 the oxazolinone (XIV), absolute alcchol), 4.2 the oxazo- 
was the mother and the total yield was yicld the (XIV) was 


The oxazolinone (X1V) can crystallized from and acctic the 
ble water, the action alkalis, ethereal solution (XIV) remains unchanged after shakea 
with 0.5 NaOH for six hours, When, however, the substance was with NaOH 
acidification did not give the corresponding acid, but treatment with solution 2,4- 

(from with the hydrazone 


When heated with 28% sulfuric acid, the dissolved, and 


chloride), When kept for 1-2 months with separation acid unknown 


ing not above for minutes, anhydride (59 was then added, and the mixture was 
heated under reduced pressure the oxazolinone (XV) being isolated the way described for the 
precipitate was filtered off and washed with small amount absolute The product was 
4.6 the oxazolinone (XV), melting with decomposition absolute ethanol), further was 
ted the mother liquor, and the total yicld (XV) was The oxazolinone (%V) very soluble chloroform 
and ether, crystallizes from ethanol, and acetic the form colorless necdles, 


Special showed that, even when for long time, 4-acctoxy-4 
not converted into When the oxazolinone (XV) 
was from crystalline yield was 


The addition halogen acids has some N-acyl-2,3-di- 
haloalanines, namely 2,3-dibromo-N-(phenylacetyl) 
alanine, and 


are converted into 2-benzyl-4 whereas under the same 
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REACTIONS MERCA PTO AMINO ACIDS 


‘COMMUNICATION N-ACYL-3 DROXYALANINES AND THEIR DERIVATIVES 


ines have shown that, whereas heating with acetic results the forma- 
has shown that they react with water and with forming 

anines {acylamino)- acids) and N-acyl-2-alkoxy-3-haloalanines respectively (Table 1). 


COOH 


The most convenient method for the the 
acyl-2,3-dihaloalanines with aqucous solution preportion sodiura bicarbonate, When kept 
moist atmosphere and when with alkalis acids, are hydro- 
lyzed with forination Alkaline solutions these acids give reddish-violet with 

more stable than the bromo acid, Thus, treated with 

excess sodium allowed stard acid solution, dccoinposition readily occurs, 

the acid hydrolyzates with 2,4 gives hydrazoncs identical with the 
zoncs (benzoyloxy)- and (phenylacctoxy)-pyruvic acics prepared from 
the cther hand, can reprecipitaicd with acid from solutions their sodium 
salts without both the the chloro acids are very soluble solvents, but 
losses are suffercd they are When are 
trcated with not more than the theerctical amount possible obtain the methyl 


esters, but the are not high, When excess used, the acylamino group eliminated quanti- 
tatively amide, 


haloalanines and (VII) the table), The compounds are more stable than the N-acyl-3-halo-2- 
they without solutions their sodium salts and can 
crystallized unchanged They are quantitatively into the corresponding esters 
diazomethane (X) and the Fusther investigation has shown that heating N-benzoyl-3-halo-2-hydro- 
ones and identical with the oxazolin obtained the action acetic N-benzoyl-2,3- 
Under the same yield 2-ben- 
with oxazolinones obtained from 2,3-dihalo-N-(phenyl- 
(See following page), 


has thus been that, when acetic acts N-acylalanines, different types and 
are obtained, according the the acyl residue, N-banzoylalanine, such 
the other hand, derivatives whether they 2,3-dihalo-, 3-halo-2-hydroxy-, 


COOH 


X=Br 


COOH 


readily the action saturated sodium into compounds, the 


These first were found stable compounds; they for example, 
melted kept for 2-3 montis excluded, and without 
from acetic acid, acetic and evea 
S-ore can crystallized without change from mixture and and not affected when 


acid, which was the form {ts identical with the hydrazone obtained from 


acid (XVII), which melted with decomposition Unlike and 

when with acetic (Sce following page), 


acid N-benzoyl-3-chloro-2-hydroxyalanine, When with methanolic HCI heated with 

presence very small the usual ester-formation reaction occurs, but, quite un- 
expectedly under these conditions, acctoxy replaced and the product the methyl ester 


EXPERIMENTAL 


(1), N-Benzoyl-2,3-dichloroalanine (2.62 0.01 mole) was vig- 
precipitate formed was filtcred washed with cold water, end dricd over oxide vacuum 
The yield (1), was 1.5 The purification the acid 
(1) recrystallization from dichloroethane could only great losses; 120-121° with 


can reprecipitated with acids from solutions its salts almost without loss and can kept unchanged for 
longer 


acetic and left for three days teniperature, After two days all the precipitate had 
gone into solution, the substance was off, washed with amount 
water, The product was m.p, (with some decom- 
position), some the acid prepared the dichloro acid, 


(2.6 0.01 mole) was pasted 
with 3.5 absolute The acid with noticeable evolution and after minute new 
crystalline precipitate formed, was filtered off, washed with and The product was 
solution sccium bicarbonate, and the solution was extracted with and acidified with 25% 
acid, The substance obtained melted raised 159-160° (with 
decomposition). 


Found %-: 4,38; N5,4 


addition ice water the mother liquor The acid was reprecipitated acids 
from its soiution sodiura bicarbonate, but formed oil, which only after the addition 
some the crystalline acid The acid very soluble methanol, and ether, but insoluble 
(when the latter used, tempcrature must not rise 


HOH 
NaOH 
mole) was 


TABLE 


and 
their derivatives 


Mcthod 


HOH 


OOH OOH 
HOH 
COOH COOH 


COOH 


COOH 


117-118 


OOH 


COOH 


HOH 


COOH 


COOH 


HOH 
COOH 


OOH 


COOH 
OCH, 
COOH COOH 


101-103 


COOCH, 


TABLE (Continued) 


~ 


COOH 


COOH 


OOH 


OCH, 


OCOCH, 


OOH 


(2) 


OOCH, COOCH, 

COOH 


(2) 


(3) 
—C.H, 


2-4 the was off, carcfully washed with and over phosphoric ox- 


Found 41,93; 3,73; 27,93 


watet excess bicarbonate solution with formations (benzoyloxy) pyruvic 
and soluble acctate, dioxan, and acctone, but poorly soluble 
Very great losses suffered when from ethyl 


was with saturated solution sodium bicarbonate The clear solution was 
washed with small water, and dried, The was 1.8 
melting with some The acid soluble and ethyl 
acetate, from ethyl the which much the substance lost, melts 


the into solution. After minutes the was off, carefully washed with 
water, and over oxide desiccator, The product was 2.7 (93%) 3-bromo-2-hydroxy- 


(10 0.05 wes brominated the usual way. the next 
olved was off, the was shaken while water was added, The mixture 
was left for 3-4 heurs refrigerator, and the precipitate was then off, washed with small 
method 

alkalis dibasic acid: the equivalent calculated 151 and found 146, 
treated with ferric alkaline solution gives 


mole) was with absolute ethanol, The acid with evolution amount 
heat, and order the reaction mixture was cooled with water, After 1-2 
was formed the solution, The alcohol was removed under reduced pressure room 
The resicue was saturated solution sodium and the solution was fiitered 
and acidified Red with acid, oil was precipitated, rapidly solidificd and 
was filtered off, wached with water, and purified repeated with acid from sodium 
ate solution. The procuct was 2.0 (70%) 


but decomposed when kept for long time moist atmosphere, 


The acid was prepared similarly the acid 
methanol used place The acid (VII!) melted with (from methanol), 


ution When the addition was complete, the sclution was rapidly and ether was removed 
alanine and was cifficult separate, but after fractional crystallizations 


and 2-phenylacetamide, m.p, 156-158°, known 2-phenylacetamide, 


103°, was obtained almost quantitative yield, from ab- 


The mixture was then under one-half its criginal volume, water was 

added, and the mixture was set for 1-2 The crystalline (0.36 76%, the methyl ester 
methane, 

with watcr, and was (50%) the methyl which mel- 


off, and the filtrate was evaporated recuced The was again absolute ether, 

ount heat, and the bromine color was complcte, the was 
ina atmosphere, 


. 
q 
~ 


(0.5 vith inl absolute and solution diazomethane was added gradually, 
the evolution nitrogen the solution was filtercd and placed crystalline 

tate appeared after 10-15 minutes and was filtered off, washed with small absolute ether, dried 
over oxide vacuum desiccator, The product was 0.3 the methyl ester 


anhydride was distilled off and the residue was washed with cther, The product was 
mixture test with sample prepared froin showed 


and The solutioa was set aside overnight, and the next colorless crystalline 
2-oxazolin were was found also that the was when heat- 
150°, 


poured ice and the that formed washed with bicarbonate sclution, and was then 
washed with and vacuum desiccator, The product was 1.3 (41%) 4-ace- 


The was cooled and into times volume ice watcr, semisolid pre- 
elpitate formed, and was first with saturated solutioa sodium bicarbonate and then with 


was heated for minutes and acctic was then reduced pressure until 
began. The crystalline precipitate was pasted with small absolute and the residue was 
off and washed with The was 1.5 the (XIV), melting with de- 


depression, 


0.01 mole) was absolute and the mixture was boiled with (0.01 mole) phos- 


phorus pentachloride for two hours, The mixture was then evaporated reduced pressute, The residue 
was dissolved little benzene, and petrolcum ether was added, resinous precipitate formed and was scpatated; 


(XV), was not found purify the oxazolinone (XV) crystallization, readily soluble 
benzene and ether, and soluble petrolcum ether, 


~ — ~ 


This substance reacts with and with room with formation 

and the ester respectively, These products 
showed depression mixture tests with samples prepared other mcthods, The oxazolinone (XV) not affect- 
ated sodium bicarbonate, 


one 0.002 was heated 80° with saturated solution sodium bicarbonate, The solution was 
cooled and the precipisate piesent was filtercd off (0.1 benzamide, giving point depression 
mixture test with The was acidificd Congo Red with 25% sulfuric acid, and oil 
was precipitated which gradually The precipitate was filtered off, washed with cold water, end 


The acid readily soluble and benzene, and can hot water, Whea 
method, The acid liquor that isolation the acid was treated with 0.5% 
acid wes obtained, This melted 168-171° 2nd with the obtained from 
acid, 


SUMMARY 
has been shown that N-acyl readily exchange their 2-halogens hydroxyl, alko- 
xyl, and groups, 


istry the USSR Acadcmy Sciences 
LITERATURE CITED 


REACTIONS MERCAPTO AMINO ACIDS 


have shown that N-acyl-2,3-dihaloalanines are rcadily coaverted the action 
anhydride into having side grcup that may saturated unsaturated dependirg the 
the N-acyl investigation the has shown that, whea 
they are heated anhydrous solvents, hydrogen halide rcadily unknown 


x =~ 
CCOH 


acids are stable which can readily sol- 
vents the can reprecipitated with acid from aqueous their salts, and 
act with with formation the methyl 


When with agents, acids (with the exception 


amino) acid) are converted into 
ones (Table 


4N, 


(VI) and (VII), 3-chloro- and acids, 


base, 3-bremo-2 acid gives coloration, which first violet, but grad- 
ually becomcs dark crimson, 


Under the same acid gives gicen which gradually chan- 
blue, colors, which arise owing the conversion these acids into 


(which give colcrations with bascs), enable 


251 


AS 


| 

| 


acid Mcthed preparation 


CICH 


OOH 


COOH 
HOH 
po 7. e 
Er 


153-164 


OOH 


¢=0 


carboxylic acids, 


Scries 


the properties the derivatives unsaturated acylamino carboxylic acids that have 
has shown that the compounds the new are more stable, The internal anhydride (X), for 
example, can uncharged from whereas even room temperature the internal anhydride 
N-carboxyalanine decarboxylated and iato macromolecular polypeptide (4, 


TABLE 


OOH 
COOH 
COOH 
COOH 
COOH 
COOH 
189-192 
EXPERIMENTAL 
absolute benzene was ininutcs, and then The was filtered off, 
and then first with little and then with absolute ciher, The product was 1.1 (50%) 
test with sample the acid prepared there was de- 
pression, 
acid readily from acctic anhydride, When heating with acetic 


253 


evolved. The almost clear solution was filtcred, and was cvaporated until began, The 
ation from cther 50% methanol, mixture test with methyl prepared 
another method showed depression, 


and benzene was for two with exclusion and with simultancous distillation 
and The reddish-brown was cooled and extracted with saturated 
sodium bicarbonate, The alkaline solution was with ether and then Red with 
concentrated ofl and after few minutes and wes filtercd off, was 
washed with cold water and over phosphoric oxide vacuum desiccator, The product was 1.7 (22%) 


acid soluble acetone and less soluble ethyl acetate, 
and almost benzene, ether, and cold acetic anhydride, heated with anhydride con- 
verted into The acid unchanged acids 
froin the aqucous salts, 


0.01 mole) was 200 benzene, and the was boiled with for one hour, 
The mixture and the was off, washed little water, and crystallized 
from alcohol, The was 1.2 (50%) acid, melting with 


tion 


The acid readily soluble and ethyl less soluble almost insoluble 


benzene, 


concentrated acid, precipitate when and was filtcred off, washed 


benzene was and the mixture was with exclusion for three hours with 
tancous benzene, and The benzene solution was then 
with the alkaline solution was separated from the benzene, and 
was remoyed extraction with ether, The was acidified Congo Red with con- 
centrated hydrochloric acid, and the was filtered off, washed with water, and over 
acrylic acid with decomposition recrystallization from absolute 


acid did not give violet color with after being warmed with NaOH for five minutes, 
gave the color for hydroxypyruvic acid, When the alkaline solution 
was acidified, acid was almost quantitative More 
prolonged heating (15 with NaOH and was found among 


the procucts; melted there was admixture with known 
2-phenylacetamide, 


and until solution was (15 The solution was cooled, and 
acidified Congo Red with concentrated hydrochloric acid, The was filtered off, washed with 
water, and dried phosphoric oxide vacuum desiccator, The product was 
from 


the chloroform solution was evaporated one-half its original 300 was added, 
and the mixture was boiled with exclusion moisture for four hours, was then cooled, and the acid was 
the manner for the The precipitate was filtered off, washed with cold water, 
and over phosphoric oxide vacuum desiccator, The was 8,2 (€0%) 
acid, melting with aqueous alcohol), 


solubility benzene, ether, chloroform, but readily soluble ethyl acetate and alcohol, can kept 
months without change, 


6.62 was and with ethercal solution diazomethane until evolution 
ceased, The whole the acid went The solution was rapidly aside 
rcom After 10-15 form, The precipitate was filtered off 


solution was and pouted water, oil was then solidified rubbed, was 


was off mm, and the was extracted with cther, The product 
pared from 


acid and acctic anhydride was 100° for minutes, anhydride was thendis- 
began, The crystallire precipitate was filtered off, washed 
with and ther with absolute alcohol, and phosphoric oxide vacuum desiccator, 


oxazolin -5-one 


acid and acctic was heatcd for five minutes, The mixture 
with (from mixture alcohol ard chloroform), 


and may crystallized from acetic gives color with With 


ether and The residue the filter was with petroleum ether, almost quantitative yleld was 
obtained the intemal acid, melting with 198-200° 
alcohol not above there aie recrystallized product melts with 


SUMMARY 


hydrogen from 


the class carboxyamino acids has been namely the 
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STEREQCHEMISTRY CYCLIC COMPOUNDS 


COMMUNICATION LACTONIZATION cis- AND 


1,2-NAPHTHALENEDICARBOXYLIC ACIDS 


acids (1) and under acid have made some interesting 
concerning their lactonization, 


have found that, when acids are heated with acetic and hydrogen chloride, they 
both give crystalline substances the saine These substances not contain 
double tond and have only one free group: they not solution bromine, they 
are not hydrogenated acetic acid presence platinuin oxide, they behave acids when titrated, 
they give composition with cthereal solution diazomethane, Ali these facts 
indicate that, the unsaturated acids (1) and are treated with mixture acetic acid 
chloride, lactonization with participation one the carboxyls and the double bond the ring 
with formation the corresponding sawrated lactone acids, 


This for cyclic acids has been noted times 
tion with showed that this dibasic acid and its anhydride are readily 


The authors ascribed structure the lactone acid, basing their view the regularities previous- 
found study the lactonization -unsaturated fatty was shown that, when these acids 
have alkyl groups the cxclusive occurs; 


For the with has been inferred that the adduct 


257 


-lactoncs has been recently applicd the synthesis ambicinolide The structural 
the unsaturated bicyclic acids that have for study have 


When the cis acid was heated with acid saturated with the cis acid 
was readily formed high was obtained also the cis anhydride 
The acid behaved acid titration, and was found that docs not contain 
double bond, with diazomethane gave the cls lactone 101°, was found that the lactone ester 
(V) can obtained also the hydrolysis acid medium the cis (VI) the cis di- 
which bond between the rings, facts show that the lactone ring formed with 


The fact that the cis lactone (V) not with sodium methoxide, but only 
with formation the lactone acid yield, shows that the secondary car- 
boxyl group that takes lactone The the cis estcr (V) from the 
(V1) and this conclusion, since known that estcrified secondary 


zation and whether rot accompanicd the double bond the 
conditions, the acid gives the acid (X), m.p. 172°, good yield, and 
this diazomethane the lactone m.p. the other hand, the trans acid (1X), 
which has was found quite incapable lactonization, and when was heated 
with acetic acid and hydrogen chloride, was recovered 


>» 


222° 


COOH 
These results show that the lactonization the trans acids not associated with 

the double bond the position, that the carbon position that takes part the 
the same carbon atom take part also the lactonization the acid since only then 
could the cis diesters (VI) and both form the same lactune ester 


have studied some the the cis lactone acid and they show that the lactone 
ring very stable this compound, For exainple, when the acid with acetic 


anhydride, gives the anhydride the structure which was proved analysis and 
tion its molecular weight, this anhydride with alkall readily gives the cis lactone 
The reaction with chloride more From the the products this reaction 
have isolated two crystalline substances fractional crystallization, these, 140°, 
alysis the acid chloride and with water gave the cis lactone acid quantita- 
tive yicld, The same acid chlorice can quantitative the action chloride 
the cis lactone acid (III), which provides final its The sccond crystalline product, m.p. 77°, 
ted into the cis acid This conversion goes completion presence little 
ride, possible that the lactone m.p, 77° acid (XIV). Owing the this 
lactone acid, were unable greater detail, 


study w2s made also the cis acid those described above for the cis 
ponding cis (XVI), m.p, and with acctyl chloride gave yicld the acid chlor- 


reaction, 


treated with scdium methoxide, and this what actually was found that the cis lactone (XVI), 
This substance, with its preparation, should the trans lactone acid (XVIII), 


124° 


170° 


} 
cH, 
259 


Like the trans acid the trans acid with double not able form The 
trans (XX) and are also give they are also being unable 


The steric hirdrances the lactonization the isomeric acids (1X), (XX), and may some 
measure with the aid molecular mode's, 


modcls which the rings the cis acids (1) are given the conformation indicate 
y-lactone with participation the 1-carboxyl group For the cis diester (Vil) with the double 
bond between the rings, which can formed from the cis dicster (V1) without strain, this approach close that the 
ester (V) occur, the trans (1X) and which have dozble bonds, the 


the groups such that any sort would very difficult, and fact 


the two erpmeric acids (Vill) and (XX), which differ the configuration the 
trars acid which the substituent C-2 trans the hydrogen can readily give 
the trons (XX), which the C-2 substituent the not able This 
which accord with the experimental results, confi:mation the that have 
zation. The show also that displacement the double bond into the will 


extemily acids (XX) and and can effected only complete the 
whole spatial the 


EXPERIMENTAL 


Acid 


heated for mirutes after acetic acid under was crystalline sub- 


Found 235.2; (titration with NaOH) 


lactone acid not decolorize solution bromine and not hydrogenated acetic 
acid platinum oxide, 


acid was heated €0° for hour, After removal the acids under reduced pressure and 
the residue 0.25 the lactone acid was isolated; melted 196-197°, and was identical with 
the substance obtaincd the previous experiment, When dry hydrogen chloride was passed through solution the 


anhydride absolute benzene for onc hour 69°, the anhydride was unaffected, being recovered unchanged 
when the was distilled off, 


mixture 0.8 the diester and 40% solution caustic potash was boiled for four 


hours, The was with hydrochloric acid, and the ofl that then was with ether, 
The ether was off, and the liquid residue was with hydrochloric acid solution was com- 


ee 


When the soluticn was 0.4 crystalline substance separated, Two 
ceding 


small amoznt atsolute ether 2.8 pure cis ester (V), 106-101°, 


When the cis lactor.e (V) was hydrolyzed the boil with 40% potash, was 


and1 acid was aside room temperature overnight. The solvents were distilled 
off reduced pressure, leaving liquid residue, which when was added, 


zation from ether 0.35 cis lactone m.p. identical with the substance cbtained 
the preceding experiment, 


tic acid was heated €0° two The liquid remainirg after removal solvents reduced pressure 
when treated with pctroleum The product was 0.45 crystals, melting After 
lization fiom ether the meltirg point wzs 100-101°, some the cls ester (V) ob- 


Attempt Isomerize the cis Lactone Ester (V) 


the mixture was for twelve After methanol under reduced the residue was dissolved 


water, and the resulting solution was down water bath, The salts. 
was dissolved the lezst water, and the was with acid, The ofl 


Action Acctic the cis Lactone Acid 


the anhydride 


Found 45.4 tenzene) 


which was found identical with the cis lactone acid 


Action Chloride the cis Lactone Acid 


The cis lactone acid (1.5 was boiled with (15 ml) hour, The cyrstalline reaction 
product after chloride was washed the filter with small amount ether 
which few drops dicthyl had been The crystals (1,2 and when these 
were crystallized 0.6 pure melting was obtaincd (fine needles), 
The acid was recovered quantitatively this acid was with water, 


The solution obtained washing the crude was low bulk, when 160 
tals melting separated, ether the substance melted was free 
from and corresponded and the cis lactone acid 


Found 231.8 (titration with NaOH) 


When kept, the lactone acid (XIV) was converted Into the cls lactone acid This change 
net able more study the chemical the cis lactone acid (XIV). 


Acid Chloride the cis Lactone Acid 


zene, and the was for hours minutes, The residue after removal solvent 
crystallized when treated with ether, The procuct was 0.5 substance melting After 
recrystallization melted 139-140°, and there was mixture test with the acid 
ide prepared previously the action acetyl the cis lactone acid 


naphthalcnedicarboxylic Acid 


gen was €0° for hour, The acctic acid was off under pressure, and, after crystal- 


Found 65.74; 65.40; 7.58; 7.69 


Found 220.9 (titration with 
The cis Lactone Ester (XVI) 


The cls acid (XV) was treated suspension with excess ethereal 


When the cis lactone este: was with boiling 20% caustic potash, the cis lactone acid 
(XV), was obtained good yield, 


Acid Chloride the cis Lactone Acid (XV) 


heated After solvent, 170 melting 118-120° were obtained, and re- 


The same acid was the main when the reaction was carried out with acetyl chloride, 
the acid with water gave quantitative the original cis lactone acid 


The trans Lactone Acid 


absolute methanol, and the mixture was for hours, methanol was distilled off, was add- 
ed, and the solutioa was for further five hours, The mixture was cvaporated porcelain dish, and 


salts was off and dissolved water, The solid obtained acidification this solution was 


twice from benzene, and the trans lactone acid was obtained, 
262 


Found 65,49; 65.59; 7,67; 7.54 


Found 232,1 with NaOH) 


The trans acid 221-222°(1.0 was heated 40° for hour with saturated solution 
dry hydrogen chloride glacial acetic Acctic was distilled off under reduced pressure, and the 
residue solidified when first with benzene and then with ether, these solvents being added the residue and 
then removed The product was washcd the filter with mixture two parts and 
the pure lactone (X) melted 171-172°, 


Found (titration with NaOH) 
The trans Lactone Ester 
The uans lactere acid (X) (0.4 was treated with diazom The liquid preduct 


after ether crystallized when with The the trans ester was 


the lactone ester with caustic potash gave the original trans lactone 
170 -172°, low 


Attempts Lact Lactonize the trans Acids (1X) and 


The crystalline remaining after acid was aqueous and 


utcs, Acctic acid was uncer reduced the residue from mixture 


nal trans acid 


Attempts Lactonize the trans Acids (XX) and 


and glacial acid with dry hydrogea chloride was for one hour, 
The crystals were filtered off and washed with Crystallization from 
the trans acid (XX), 


after removal acctic was crystallized twice from 40% aqueous 


SUMMARY 


and and also the cis and and evidence relating the structures 


the resulting acids and (XV) has been 


has been shown that, the acids and (XX), only the trans acid capable 
undergoing accord with the spatial configuration The trans acid (XX) and the 
trans acids and (XIX), which have bonds, arc 
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STEREOCHEMISTRY CYCLIC COMPOUNDS 


The establishment the fact that, under conditions, the cyclohexane molecule exists the 
pounds, The existence the cyclohexane molecule the. chair the presence the molecule six 
cule disubstituted the substituents, irrespective structural arrangement, may mutually 


dipolar (p-p) 


not difficult see that the substitucnts will correspond the cis-1,2- 
and cis-1,4-isomers, whereas the other cis-1,3-, and can 
3-, and exist the conclusions were later 
hos been quite that the dibromo) have the 


These the stability the equatorial Cisposition substituents disubstituted 


The the configuratiors cyclic onc the main problems 


acid, 


the all the four this acid that are theory, the most 


acids), and that readily the other when heatcd with dibutylaniline, 


acid, 


COOH 


have made detailed the the cis and trans anhydrides and (1X), 
the corresponding acids (V1) and (Vil), 


meric correspond the acids Craig, ard they show grcat melting 
the cis (V1) over oxide methanol found proceed much more selectively, and 
the wes the acid with only slight the isomeric acid impurity, 


This fact indication that the screening the double bord the cis acid which effected 
the two groups, more effective thar the double bond the anhydride which 
the cis anhydride grouping. For this reason the addition the acid occurs almost 
exclusively the the groups with the saturated acid (X!), which the methyl 
the same the groups, This result full with data that indicate that 


study the stabilities the isomeric cis dicarboxylic acids (X1) and and their 
(X) and has shown when the acid (X), for short time 
this mixture the pure cis dicarboxylic acid can isolated good from 
These indicate the high stability the cis acid comparcd with the 
acid (X!), and are accord with the results obtained for the fo:med cis- and trans-piperylenes with 


. 
~ 
147° 
COCH COOCH: 
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When with the cis dicarboxylic acids and the 


case, the trans acid which was chloride into the trans 


m.p. This fact indicates that the the and (XV) sodium meth- 
the bonds C-1, the diester (XV) like change C-2, the result being that the same trans acid 


The formation single trans isomer, probably the more stable configuration, prompted 
make detailed study the hydrogenation the unsaturated acid (VU) and its was 
expected, ncither thcse cascs was the selective, 


was found that the the trans (1X) benzene solution over platinum oxide, 
crystalline mixture unsaturated trans anhydrides was fo:med, this mixture with succeeded 
This trans anhydride from the trans anhydride cbtaincd the trans (XVI), and gave hydro- 
lysis the new trans acid The crystalline mixture remaining after separation the trans 
dride was crystallized from ether, and apparently product was obtained 
which melted over range, this product with water yiclded mixture acids, from which the 
trans acid was aiter thice fiom aqueous crystallization 
ether known mixture the isomeric trans (XVII) and (XVIII) was shown that the product 
74-77° mixture cqual amounts these trans anhydrides, Hence, the hydrogenation 


z ~ 


The trans acids (XVI) and (XIX) were converted reaction with diazomethane into the 
trans (XX) was found that, when boiled with sodium methoxide, the trans 
was converted yicld into the trans acid The same was readily effected 
also heating the trans acid with acid, the other hand, the 
meric trons heating 210° for minutes, were almost quantitatively 
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boxylic ate examined the light the theory the disposition substituents, found 
that the netric configurations these acids can established with exactness, The four 
acids can represented the following 


For the two cis dicarboxylic and the cis the and 2-carboxyl 
groups follows from the methed (diene the assumption that the mote 
acid will have configurations 1,2-(e-p), 2,4-(p-c), and and will trans- 
-4-methyl-cis, cis-1 The cis acid will have the thermcdynamical- 


The carboxyl groups the trans (XVI) and (XIX) follows 
the method (diene with ester) and from the readiness with which anhy- 
are from the four acids, the trans acid (XVI) the stable, and 
ence sodium methoxice hydrochloric acid), This fact indicates that the trans (XVI) has the 
structure that most and have the number disposed 


The that are known the thermal transformation cyclic acids 
rations, This occurs, fact, the that have studied, for the thermal reactions the 

the same cis acid (XIII) this having geometric arrangement 
that more advantageous than the arrangement the other possible cls configuration, 


EXPERIMENTAL 


Anhydride trans-4- cyclohexene-1,2-di carboxylic 


solution was complete hours). The crystals remaining after removal acetyl chloride distillation were 
washed the with mixture dicthyl ether and 2). product was 1.75 sub- 
stance Two crystallizations from mixture benzene and ether yielded the 


When boiled with wa.cr, the trans (1X) gave quantitative yield the trans 


-- 


Isomerization the trans (1X) 


brown melt solidified completely cooled, and had melting point from 
mixture pure cis (1V) 


ated over oxide, One (959 and mm) was absorbed, The 
solution was left overnight cooling. The that were the filter with cold 
were distilled the mother liquor, and the residue was petroleum ether 
ether, The solution was with solid carbon and crystals 33-34.5° 


Found 64,19; 7,52; 7,10 


The restdue remaining after the cis anhydride (X) was the boil with 
water, The crystals obtained when the mixture cooled washed the filter with 10% aqueous 


Acid 


When the solution was 0.52 acid, separated, Crystallization from water 


When the acid was with acetyl quantitative yield was the 


Thermal the Anhydride cis- 4-Methyl- -cis, cis-1,2- 


liquid and when this was beiled with water yiclded crystalline acid 


melting with and idcatical with the acid prepared pie- 
viously, 


until solution was (one hour), Aftcr pressure, the liquid 
tion product, which did not crystallize cooled and when with solvents, was The 


When boiled with water, the cis gave the cls dicarboxylic 


ated over oxide, When ene (640 had been absorbed the methanol 
ucous methanol the pure dicarboxylic acid melting and identical with the acid 
previously, Evaporation the mother liquor dryness and two the from 
and with the dicarboxylic acid obtained previously, 


ether. removal ether, the reaction product was vacuum-distilled, and 


Found 61,46; 61,51; 8.31; 8,33 


~ 
the (XIV) with 20% caustic potash yielded the original cis dicarboxylic acid 


This was the the previous experiment from the dicarboxylic 


Hydrolysis the cis (XV) with gave good the original dicarboxylic 


Acid (XVI) 


and the solution was boiled for hours, The methanol was distilled off reduced pressure, and the residue was 
watcr, The solution was treated with charcoal and filtered, and was then 
filter with little and dissolved water, The solution was acidified with concentrated 
acid, and 1.5 crystalline acid melting was obtained. Crystallization from 30% aq- 
methanol the pure dicarboxylic acid which had constant melting point 


similar way, 2.8 the diester (XV) was boiled for hours with solution 6.2 sodium 
160 absolute methanol, and 1.8 crystalline acid was After crystall- 
ization 40% melted and there was depression mixture test with the trans 
carboxylic acid obtained the previous gave with the acid 


mixture 1.0 the dicarboxylic acid (XVI), and acetyl chloride was 
until solution was complete (one hour), The acetyl chloride was distilled off, and the Uquid re- 
substance, which was washed the filter with cold mixture diethyl ether and petrolcum ether (1:5). The 


product was 0.65 crystalline substance 88-90°, After crystallization froin little ether, the trans 
anhydride had constant melting point 96-97°, 


Found 64.29, 64.18; 1.22, 7.28 


When the trans was boiled with water, quantitative the trans 
acid (XVI), 180-181°, was 


Acid (1X) 


The trans anhydride (1X) (5.5 was dissolved cryoscopic and over 
num oxide, Tne was £00 inl and 745 The benzene was distilled off, and 
the liquid hydrogenation product that then rcmained crystallized standing, The crystalline substance 
was treated with little warm benzene, and the (0.3 filtered off. The 
benzene was removed under reduced and the crystalline was washed the filter with 
ether, The product was 1.45 substance, Two recrystallizations 
this from small mixture benzene and cther yiclded the tans anhydiide (1.2 g), which 
had constant melting point 


The solution aftcr the trans anhydride (XVIII) was cvaporated and 
3.55 crystalline substance melting 65-75° was obtained. This was heated with 200 pet- 
cther, and the undissolved residve was filtered off. was obtained, and 
from this, after washing the filter with little ether ard crystallization 40% aqueous methanol, 0.15 
the trans dicarboxylic acid (XVI), was 


The petroleum solution was evaporate small and 2.15 crystalline substance, m.p, 
was The was readily soluble ether, and from the form 


were and 1.2 this crystalline was the boil with water, 


The crystalline mixture was ciystallized three times from 40% methanol, and 
0.5 the dicarboxylic acid was obtained, melted and gave depression 
ture with samples 


Hydrogenation trans-4- xene-1,2- -dicarboxylic Acid 


(XIX), After beirg crystallized from methanol they had melting point 


When treated with acetyl chloride, the acid was converted good 
the original trans 120-121°, 


Ester trans-1,2 Acid (XX) 


1,0660; found 54,38; calculated 


the trans diester (XX) with 20% caustic potash gave the original trans dicar- 


Hydrolysis the trans diester with 20% potash gave the original trans acid (XIX), 


Isomerization the trans Dicarboxylic Acid and Diester 


acid was sealed glass tube seven hours, Hydrochloric was off, 
and crystallization the residue 40% 0.3 acid melting iden- 
tical with the trans acid (XVI), 


the mixture was boiled for hours. The distilled off, and the residue was water, 
The solution was evaporated down thick porcelain dish, The salts was filtered off, 
washed with methanol, and dissolved Acidification the solution with concentrated 
acid yielded 6.3 trans acid (XVI), m.p. admixture sample, 


The rcaction product vacuum-distilled bath temperature and then 
the boil with water. The product was 0.4 crystalline acid melting After 
test with pure sample the cis dicarboxylic acid 


Similarly, 0.5 the trans anhydride being heated and 
liquid having Hydrolysis gave 0.4 acid melting 175- Crystallization from 
56% methanol gave the cls dicarboxylic autheatic sample, 


SUMMARY 


All four isomers acid have been prepar- 


has the stereochemical conversions these four isomers under the influence 
heat and agents, and this has the relative stabilities the individual 
the cis and trans 


The all four 4-methyl-1,2-cyclohexancdicarboxylic acids have been 
examined the basis the theory the arrangement substituents, 


Recelved April Zelinsky Institute Organic the USSR Academy 


LITERATURE CITED 


Acta chim. Scand, 149, 929, (1947); Rasmussen, Chem, Phys. 11, 249 (1943)- 
Beckett, Spitzer, Am, Chem, Soc, 69, 2488 


{3} Smith, Am, Chem, Soc, 72, 4406 

Kilpatrick, Morse, Am, Chem Soc, 75, 1846 (1953), 

Kozima, Am, Chem, Soc, 75, 166 

Craig, Am, Soc, 72, 1678 (1950), 


Nazarov and Kucherov, Dull, Sci, USSR, Chem, Sci. (1954), No, 329, 


Bureau Translation, 302 


. 
. . . 
. 
e 
; 
° 
: 
. 
> 
e 
x 
2 Z 


CATALYTIC AMINATION 


M.A. Popov and 


The catalytic amination alcohols has been the subject numerous investigations, The 
usually confined search for cfficient catalysts and the optimum conditions pre- 
Only they attemptcd determine what compounds are formed 
the cenversion the into amine, The solution this problem, however, would not only 
for the theory catalysis, but also the catalyst and reaction conditions the 
amines, 


ide, corsidercd that unstable alkyl thorates were first and thcse then with ammonia, giving primary 
amincs, The latter, their tuin, also reacted with alkyl thora secondary amines, and similar way 
two stages: first the alcohol reacts with the metal cxide, and thea the compound formed reacts with 
onia with water and formation amine, Foz this reasoa these authors used various metal oxides 


Similar have been expressed other investigators, who have used metal oxides catalysts for the 

the the active centers the catalyst, without compounds, 


ketores with ammonia, considered that ketones are intermediately the amination 
and these then react with The are givirg primary amines, 
amines with compound: yields secondary amincs, and from the 
ary amines ainines the these reactions carbenyl compounds are found 
give ainines, that amination are first formed, and these react 


amines and 


sion into amincs weie with the actual the have investigated the 
and ether, The for the amination and 2-butancls and the are our 
previous papers silica gel weie used these have shown 


EXPERIMENTAL 


The properties the aldchydes, and used the are given Table 

the the vaper the o:ganic togcther with and for the ainination 
and ketones, also excess —was the catalysis whe, which situated 
cach the amount catalyst takca was the preparation the catalysts 
has been previously The duration each experiment was one hour, 


The liquid the catalyzate was dried, and the contents and tertiary amines were 
Weber and incthod, being first removed However, the use 
only the analytical method fur the Investigation the complex condensates the alcohols 
some therefore, the and the amincs was The amines 


TABLE 
Propertics Starting 


Ethanol 0.8792 

2-Propanol 0.7855 

Acctaldchyde 

Butyraldchyde 0.8166 1,3842 

Diethyl cther 0.71% 

ether 


Informaticn the experimental conditions and the amincs the condensates given Tables 
and 


results fro:n the cthanol, the butanols, and the 
ketones are given Table The boiling points the obtained and the platinum contents their chloro- 


the over platinized silica gel and over active charcoal, solid condensates 
obtained, and investigation showed them The amines were extracted with hydrochloric 
acid from the the reductive amination butyraldchyde over silica gel, 


were then libcrated with caustic alkali, and fractionally distilled, the following fractions were 


Fraction 157-162°(754 mm); 2.8 


TABLE 


Conditions for the Amination Carboayl Compounds, and Ethers 


1-Butanol 450 20.5 6.6 20.7 
300 16.8 12.0 350 16.0 14.8 
Does not give Does not give amines 
Acetone 300 6.0 2.6 5.2 6.5 
290 6.4 6.7 2.9 8.1 
Cyclohexanone 320 9.0 8.0 2.2 9.0 
ether 16.4 12.4 10.0 0.45 
Butyl ethyl ether 450 11,9 9.2 1.03 
ether 450 5.9 9.9 19,1 8.3 


The elementary analyses these were 


The results indicated that Fraction was mainly butylainine, Fraction mainly and Fraction 
276 


| 
5.3 
3.3 
8.6 8.3 
8.0 0.9 
16.6 1.02 
= 


iss 
7 


TABLE 


Amine Contents Condensates from the Alcohols and the Corresponding Carbonyl Compounds 


Original Platinum catalyst Active charcoal catal 
Substance Amine content Amine centent condensate 


Ethanol 

1-Butanol 

2-Butanol 

Cyclohexanol 
Acetaldehyde 
Acetone 

Cyclohexanone 


Does not give amines 


Does give amines 
5.4 5.6 1.0 12.0 


TABLE 


Calculated 


Diethylamine 

Burylamine 

T:ibutylamine 14,71 1.62 14.69 

65.56 15.19 19,08 65.66 


55-56 (756) (767.8) 35.09 
88-89 (756) 31.88 
Dibutylamine 159 (756) 159 (761) 29.21 
Tributylamine 215-216 (753) 216.5 25.01 
61-63 (750) 35.09 
Cyclohexylamine 133-135 (755) 32.09 


From the condensate from the reductive amination over active charcoal the 
following fractiors were the above; 


Residue 


Cyclohexylamine 
TABLE 
Peints the Amines and for their 


0.8 3.6 11.6 24.0 $1.6 
Amine 
271 


Our amination with those for the corresponding and ketones, have 


water from molecules and ammonia and amine, when these come together the catalyst 
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On. the basis these results Fractlon 


and the ketones used these have been previously, was established that the 
aliphatic not only amines, but also nitriles, aldchydes, ketoncs, and un- 
saturated and water were formed, 


contents, 


t 
é ~ 
The the aminatioa have that amines formed considcrable 


imagine, however, that alcohols could form with these catalysts, 
must that and relating the formation intermediate compound between 
the and the catalyst the course the aminatioa not apply these cases, 


showed that ethe:s gave much lowcr yields amines thanalcohols did, This true for catalysts other 
than these used us: his Baum gives tables shown that presence alumina, butyl 

with fact that tertlary are Here Baurn his and refer 


With scheme for the the ficin alcohols via the 


secondary, and tertiary may out here that primary alcohols give much 
far-reachirg charges and and under the the 
experiments, only the active charcoal that secoudary alcohols aminated more teadily than 
platinized silica gel these give amincs than the do, 


The our rezson that the process the amination alcohols con- 
sists the simple elimination the clements water fiom the and the catayst surface with- 
out the formation the same dehydration process the yiclds secon- 
dary and the tertiary. However, the ratcs reactions simultaneously 


the alcohol and primary amine, and amine are different, The relative amounts 
the various amincs formed will different, 


Also, the reaction may confined the alcohol that unsaturated hydrocarbons will 
water particularly readily eliminated from alcohols, and these form 
mairly unsaturated hydrocarbons, and not amines, and ketones amination conditions 
the dehydrogeration alcohols, When these compounds react with ammonia and 
amines may again formed, though insignificant amount, cases, the amination certain 
secondary alcohols, reasoa reject this method formation, occurs when the ketone formed 
can undergo temperatures the ordcr 350° and higher, 


SUMMARY 


The that alcohols are converted into amines with intermediate formation ketones, 
ethers, between the alcohol and the catalyst not supported experiment, 


Inthe catalytic amination amincs are formed the direct elimination the clements 


surface, 
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INDIVIDUAL HYDROCARBONS CONTACT WITH 


NATURAL ALUMINOSILICATES 


COMMUNICATION REACTIONS CYCLOPENTANE, ETHYLCYCLOPENTANE, 
ETHYICYCLOHEX ANE, AND PRESENCE -CLAY 


cur preceding communication have given the results the behavior cyclohexane, 
and toluene contact with Troshkov clay. The behavior the two cycloalkanes indicates that 
the higher the weight the cycloalkane, the greater the extent its conversion into other products, 
This work shows also that, under the conditions the alkylation, which with 
the the predoniinant reaction, 


The present paper study the reactions two cycloalkanes and 
and also and ethylbenzene, the main, the results confirm the 
tics the previous investigation, 


EXPERIMENTAL 


num, Ethylcyclopentsne synthesized adipic acid via cyclozentanone, and 
and hydrogen pressure, The hyd:ccarbons prepared this way distilled through 

column, They had the following 


B.p. 


Cyclopentane 0.7462 
136.0 


All experiments were carried out the 500° and pressure, 
and the same portion catalyst uscd throughout (volume 100 ml, weight 93.1 layer 43.5 
diameter catalysis tube mm), The Tro-hkov clay was activated with 
chemical composition given papets When the experiments given had been 
the catalyst with air 500° for 4-5 hours, 


Reactions Cyclopentane 


are summarized Table 


The results when the united catalyzate from all (41.8 was through 
plate column are given Table 


Fraction was with $2% sulfuric acid hydrocarbons, being 
with and dried over chloride, this fraction over the range (752 mm) 
The high aniline point (the aniline point that this fraction contained not only 


PAGE 


TABLE 


Expt, cata- 
lyzate 


96,1 
95.0 
93.0 
93.0 
$4.0 
96.1 


TABLE 


Fraction Boiling range Amount 


no, (°C corr.) (g) 


92.6 


From the part with unsaturated hydrocarbons) 


Residue 


Yield gas 
(liter, NTP) 


Ethylcyclopentane 


part was compktely free aromatics (negative formolite unsaturated hydrocarbons 
test), The curves for the two the catalyzate shown Figures and 


Catalyzate 


unsaturated 


Fiom the -paraffin part 


3.6 


11 
1.9 


13,2 
0.4 


affin the catalyzate, 


1.4035 
1.4136 


1.5240 
1.5280 


0.7618 
0.7198 
0.7466 184.9 
0.8523 


Fig. Fractionation curve aromatic part (together 
with hydrocarbons) the 
cyclopentane catalyzate 


* 
4,153 
1,4310 
5,325 
1,4320 
5,286 1,4320 
5.066 
Fracticns the United Ethylcyclopentane Catalyzate 
lodine Aniline point 


Its index was then from 1,4035 After the benzene formed, the fract- 


Fraction the part the catalyzate wastubmitted exhaustive dchydrogcnational 


ging the propertics the dearomatized catalyzate, also heptane The high point 
Fraction compared with the aniline point pure Indicates that 

some heptane Fraction was almost pure unchanged 


saturated possible, however, that this contained little benzene, 
judging its boiling range, and high number, contained amount unsaturat- 
hydrocarbons, and the valuc the number indicates that the content unsaturated hydrocarbons was 
bout 76%, the remainder being The Fraction show (sec also the fractionation 
curve) that was mainly but the indicates that contained also about 10% unsatur- 
ated Fraction contained little but consisted mainly xylencs and higher benzene 
homologs (see fractionation curve), 


Hence, result the passase ethylcyclopentane contact with activated Troshkov clay the 
given conditions, 22% sulfonatables was obtained, and this consisted mainly aromatic hydrocarbons, since 
the iodine the united catalyzate was only 11.4, These consisted mainly toluene (9%), formed, 
the The yield benzene and its higher homologs 7%, calculated the original 
addition, cleavage the five-membered ring with formation about n-heptane and its 


The reactions ethylcyclopentane can represented the following scheme: 


ef. 


The was 26-28%, 


Reactiors Ethylcyclohexane 


was passed over the same catalyst, regeneration, (39.4 portions space 
velocity 0.3. 450 (354.5 was passed. The properties the resulting catalyzates 
are given Table 


The catalyzate from all experiments had 0.7912; and number 0.9, and con- 
tained 30.0% volume sulfonatable hydrocarbons, 


gas 


Unsaturated hydrocarbons 12.3% 
Hydrogen 58.1% 
Paraffin hydrocarbons 29.6% 


The catalyzate (312.5 was separated into naphthene-paraffin and aromatic parts adsorption silica gel, 
The the catalyzate was quite free unsaturated and aromatic (negative 
Bayer and formolite The fractionation curves for the two parts the catalyzate are given Figuics and 


The properties the fractions obtained are given Table The naphthenc-paraffin part the catalyzate 
was fractionated through column, and the aromatic part —through 20-plate column, 


TABLE 


Yicld gas 
(liter, NTP) 


Yield cata- 
lyzate 


catalyzate 
Content sul- 
fonatable hydro- 
carbons 
volumc) 


1,4420 

1.4460 


Properties Fractions the Catalyzate 


Aniline point 


From the 


Fraction jucging from consisted alkanes, Investigation Fractions the Raman- 
spectrum that they consisted mainly unchanged The properties Fraction 
however, indicated that contained also small alkanes, 
The the fractions from the aromatic part the catalyzate were determined the 
and Fraction contained amount and traccs unsaturated hydrocarbons, 
Fractions Vil consisted m-xylene (about p-xylene 27%), (about and little 
higher benzene homologs boiling over the range 147-210°, admixture with 
hydrocarbons, 
Hence, the main reactions contact with activated clay consisted the for- 
mation namely, isomcric and higher benzene homologs 


the range the same small ainount alkanes was formed, 


The reacticns under the given may represented 
aticaliy follows; (sce top following page), 


The degree conversion was 40-41%, 


bad 
lodine 
aumber 
| _ § | 
j t 


Saturated and unsaturated hydrocarbons 
having less than cight carbon atoms 
their molecules 


Gas coke 


Aromatic hydrocarbons boil- 
ing the range 147-210° 


Table gives the valuzs conversion the that have and gives 
also the yields aromatic formed from the cycloalkanes the catalytic treatment, 


TABLE 
Reactions with Activated Troshkov Clay 


weight original hydro- original hydrocarbon) 
carbon) 


Cyclohexane 


Ethylbenzene was (43. The properties the are given 
Table 


Paraffin hydrocarbons 1.4% 


The fractionation curve for the combined from the two experiments fractionated through 20- 
plate column given Fig. For the fractionation catalyzate The and properties 
the fractions the catalyzate are given Table 
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11-12 
30-32 


April 14, 1954, 


TABLES 


Properties Catalyzates 


Yicld gas 
(liter, NTP) 


Expt, Yicld cata- 
lyzate 


catalyzate 
Content sulfonatab- 
hydrocarbons 
volume) 


lodine 


2.8 


TABLE 
Fractions the United Ethylbenzene Catalyzate 


83,1 


3.0 Negative 
Residue 0.4 


will seen from Tabie and the curve that, under the 
higher admixed with small amount unsaturated 
(Fraction Fraction consisted mainly unchanged ethyl- 
benzene admixed with very small amounts benzere, Thus, ethylbenzene, 
like toluene, very stable under the catalytic 
unchanged, 

then the catalyzate would have consisted ethylbenzene, 

Actually, however, was dctected only qualitatively the 
new cyclchexanes wes more rapid than tie 
the 


Fig. curve the 


SUMMARY 


study has been made the reactions and 
ethylbenzene with activated clay 500°, 


40-41%, 


than the the original 
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PHOTODEHYDROCONDENSATION ANISOLE 
PHOTOSYNTHESIS SYNESTROL 


Under the influence sunlight benzene homologs react with with formation compounds two 
types, alcohols and hydrocarbons, Thus, prolonged insolation mixture toluene and 
ician and Silber (1) have obtained bibenzyl and When irradiated, ethylbenzene and 
phenone gave and and also benzopinacol The structures the hydrocarbon and the 
alcohol were not established, but the the suggests that could 1,4- 
Orher benzene (p-propybenzene and give similar reactions, 


have investigated the photochemical reactions anisole homologs presence acetone, the mix- 
ture reactants being exposed ultraviolet radiation and have found that, under these conditions, para homo- 
anisole undergo rcactions-and derivatives aliphatic hy- 
drocarbons, 


atoins and yielded 


This view the course the latter reaction the p-propylanisole, which reace 


feinale sex high activity, 


was formed, but also the product the condensation with benzophenone, 


When p-ethylanisole was irradiated under similar conditions, was This product was 


Starting Materials, was the methylation and boiled 
(22 112° (46 mm), was the methylation p-ethylphenol, which 
anisole was condensed with chloride and the resulting was 


| | 
| 


expcriments were carried out quartz flasks hermetically closed with corks, The was displaced 

from the reaction vessels with nitrogen, quartz lamp was used source ultraviolet radiation, The 


for 230 and were off, and the oily reside (1.45 
when treated with ethanol, The substance obtained (0.09 crystallized from and formed long 


after from the same solvent and which analysis 


isole and acetone was for 235 was then off from water and the 
unchanged p-propylanisole was off under The was dissolved meth- 
2nd methanol, the substance formed plates (0.02 melting The melting point was 


Found 80.67; 8.79 


one, acetone was hours, Unchanged starting materials were removed distillation, 
melting crystallized Two from the same necdles mel- 


The main mother liquor was down, and the residue was dissolved mixture benzene and 
which, after crystallization from alcohol, had melting 129-120°, admixture 
sample elution second fraction w.th mixture benzene and alevhol 


none, and acetone was for 110 hours. The residue obtained after removal unchanged 
analysis alumina. first, clution was effected with mixture the same solvents the same proportions, The 
first fraction (250 ml) contained crystalline substance, but did not succeed purifying this completely. Elution 
was continued with mixture benzene and heptane, and the then isolated was crystallized from 


When exposed ultraviolet radiation presence acetone, para anisole homologs undergo 
can obtained this method from 


anisole homologs with the ketone, 
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ABSORPTION SPECTRA AND MOLECULAR STRUCTURE® 


COMMUNICATION MODERN ELECTRONIC THEORY, AND THE ARYLHYDRAZONES 


ALDEHYDE 
Kharkharov 


discussion chemical structure has reveaicd that the rescnance scientifical- 
unscund, and has directed the work Sovict chemists along the lines the further evolution the teaching 
Butlerov and shown the great modern interpretation teaching relating 


the mutual effects atoms and sroups atoms, the electronic theory that being developed organic chemistry 
Soviet investizators, 


For the experimental hypotheses based theory its application the color 
compounds, have used data from spectrum investigations 
behave typical dyes; not only are they 
intensely colored, but they are textile fibers. The powerful bathochromic effect that 
pass froin the bases thcir salts explained the enhanced electron-accepting 
the acridine due the proton its free electron pair, and the mark- 


color, for usually found that, when the levels are they are The higher the ground 
state molecule, the less the change energy transition from the excited 


with that its hydrochloride £62 (Fig. 1): 


(Reddish violet) 


falfilment requirements for the doctorate the Institute Organic Chemistry the 
USSR Sciences, 


and its 610 


and also for the bases: 


and salts drazones (Fig. and 3): 


the basis examination the electronic structure the cation 9-acridinecarboxaldehyde 


suggested, and confirmed experimentally, that the introduction substituents, such 
acetamido group para the positively charzed the acridine ring system, would result partial 
neutralization this charge. The resulting weakening the electron-accepting the nitrogen 
panied reduction the diplacement electrons fiom the nucleus the heterotycle and 
shift the principal maximum towards the short waves. Thus, pass from the hydrochloride 


alcohol, 


the principal displaced 512 (Fig. Table 1), and pass from the hydrochloride 


a 


the displaccment from 522 375 (Fig. Table 


Our investigations have thus shown that one the postulates the chromophore (2], that the 
groups results deepening color, not always tue, the exainples examined 
the introduction auxochromic not decpen the color, lightens it, 


The theory clectron displacements have enabled predict also that the electron-donating 
the. will act with the positively charged nitrogen bringing about 


electron directed through the system from the via the nucleus and the 
- 
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Absorption spectra alecholic chloride 
solutions: 


hydrazone; 
hyde 


TABLE 


Fig. Absorption spectra alcoholic hydrogen 
chloride solutions; 9-acridinecarboxaldchyde 


Substance 


Absorption maxima(myp) 


z 


Hydrochloride 
hyde 


HCOCHs 


364 522 
. 


. 


the nitrogen the actidine ring system: 


The action electron-donating substituents effect greater change the densities all atoms 
the system, compared with the changes unsubstituted phenylhydrazone, and 
the 


Thus, again the (or benzamido) group into the unsubstituted compound, not 
position the acridine ring system, but the group e.g. para the now light- 


will scen that the same sudstituent, its position the molecule, may either lighten 
color, This that made the basis electronic theory are accord with with 
All that have staied may also chromophores, 


groups the the positively charged nitrogen attract 


and this way the disturbances electron density and lighten the color, 


the present case such NO;, CHO, which are usually regarded typ- 
ical not but lighten the For example, the absorption maximum the hy- 


displaced towards the short waves my, compared the unsubstituted compound Table 1), and 
the maximuin the hydrochloride the the same 


i 
{ ; 


2 


oe 


- 


. 


a 
- 


displaced the same direction (Fig. Table 1), Hence, not only auxochromes, but also chromophores 
may, depending their positicns the molecule, either deepen or. the color, 


These which ate predicted the electron displacements, cannot explained, and 
ordination theory 


able also color phenylhydrazone itself, since its molecule does not have 
quinonoid structure, Moreover, Dilthey and theory coordinative unsaturation found unsound 
when the effect the identity end the substituents The that have 
enable form the greater validity and power prediction the theory 


displacements, compared with pre-clectronic theories including the chromophore theory, 
e 


have now shown, and shall later for dyes used practice, that the chromophore theory, 
which kas been borne cut considerable amount experimental material and has done great service 
therefore, reexamine the chromophore theory from the electronic theory. other words, must 
with practice must taken into modern clectronic theory. Electronic theory, applicd 
the the coler and structure organic compounds, being devcloped many 
Sovict 


EXPERIMENTAL 


the were mace, the substances carcfully purificd, and 
TABLE 
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SUMMARY 


position the may cither lighten the color, 


pared with pre- theorics 


Examples are that the greater validity and power com- 


that theory does not displace the old theorles cdor, but 


precisioa them and them within itself, 
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SOME PHYSICO-MECHANICAL PROPERTIES ESTERS POLYVINYL ALCOHOL 


ted whereas not only the polyvinyl acetate preparcd direct the monomer 
but also substituted products, which may copolymers vinyl alcohol with 
vinyl acctate, The hydrolyzed acetates, and also the 
polymers the vinyl acids than acctic, have remaired almest 


The objects our investigation included the the main 
the most important polyvinyl esters: polyvinyl formate, and various degrees 
our physical criterla for the the the polymers, have 
for two the polymer: vitreous, 40° and elastic, above Ty. well known, 
temperature almost chain length, since only with the separate units 
Merization reaches about 250; the curve for this then bends over, and for pot 
about further increase chain almost effect the the polymer. The 
results the mechanical the polymers examined must have same 


conditions 


the polyvinyl alcohel the polyvinyl regenerated the ester prepared 
within the the for the original vinyl alcohol should that 
and the resulting ester whereas the uncer comparison our were one 


EXPERIMENTAL 


method used the method, which gives the most accurate but for 
mentary tests were Cone apparatus, 


For the the vitrification the polymers were into disks 3-4 thick 
and each disk was then cut two The compression was 
above the vitrification temperature, and pressure was maintaincd for ten 
minutes, had been made with this could made with 
compression temperature, The dilatometer, the polymer sample 
for some time, The wes then rate minutes, and were taken 


as 


the level mercury the was plotted for the the Via the 


stitution are Table and Fig. individual cases not only but 
book apparatus was designed for the 
successfuily for the the 
cation temperatures plastics, The test sample was 
compressed 0.5 cin and 
cin, The these tests are given 
Table 
The mechanical proper- 
-ties the polyvinyl esters were films, 
The were cast froin solution 
mercury for all the polymers, The compod- 
tion the was according the de- 
giec and the identity the ester 
group (Tzble 3), the poly- 
that the films shoutd formed 


ester; ester, than the solvent, 


TABLE 


ester group groups ester groups ester group 


96.5 
58.5 


temperatures were determined dilatometer, 


our work water this sort. When film was cast, described above, and part 
the solvent evaporate, in, For this rcason, the bath mercury covered with 
polymer solution was placed desiccator containing catcium chloride, Under these conditions the removal 
from the solution was rapid, and the solution did not coagulate, Films butyrate 
less than mole-% groups were found very clastic, these films were cast, frame 


ee 
Content 
ester 
43.0 
36.3 
10.9 
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placed the and the film was taken from the surface this and and only 
then was cut the frame, After removal from the mercury, the were constant 
conditions similar the original drying these being dried, all the films were 


TABLE 


Polyvinyl acetate 
Content 

groups 
(mole 


formate 
ester 
(mole 


Vitrification tempcratures were 
the 


Apparatus for the The films were 


The following conclusions can drawn from the 
previously for the vitrification 
acctate ard pclyvinyl are 28° and 85° 
respectively, and obtained the values and 
for the otker polymus that have investigated, The 
expected coincidence the vitrification 
acctate and polyvinyl formate, and also the 
sual the variation for formates 


Potyvin 
Solvert 


Acctone 


€6% Aquccus acetone 


TABLE 


the 


groups 


Poly vinyl propionate butyrate 


E:hanol 


ethanol 
cthanol 


ethanol 
cthanol 


sample the very slight 


groups 
(mole -%) 


carting 
should coincide, 


$6.6 
18.0 
48.0 


will scen from Table that 
there fairly good agreement between the 
the two methods, 


Acctone 
(75% 
(£6% 
50% aqueous acetone The vitrification the 
full csters aleohol with 


groups 
ethanol 
ethanol 
cus ethanol 


the side groups, Van der Waals act between and hydro- 

TABLE 

Physico-mechanical Properties Polyvinyl Esters 


Polyvinyl 
formate 


Polyvinyl 


Polyvinyl 


56.0 
34,7 


Polyvinyl 
alcohol 


TABLE 


Polyvinyl Polyvinyl acetate 


groups the the dilato- the Marei the di- 
meter apparatus latometer 


acetic acid, the hydrogen bonds and weaker 
Van Waals foices appear, Also, the 

Interaction the main-chain carbon atoms are weakened, since 
the groups are larger than the and move 

the chains apart, Owing the change the 

actions the polyvinyl acetate chains are 

3200 keal, and greatly lowered, When the 

acctyls are replaccd the character 


Interaction Groups Fatty Acids 


ad 
4.3 910 240 4,000 


the docs not change, the hydrocarbon groups the propionyls show higher 
cohesion forces than the acetyls, that not fall, but the separation the chains greatly 
duces the der Waals forces acting the main-chain carbons, and this has deciding effect the 
polyvinyl acetate, 


Fiuther the chains, when considcred its rclation the chatacter the Van der Waals 
forces, should have less effect the the interaction chains, and the difference 
between polyvinyl and polyvinyl propionate molecular interaction should less than that between 
the propionate ard the acetate, fact found that the temperature polyvinyl butyrate close 


group increases the intezaction betwecn the although such groups will 
screen the main chain more strongly than groups structure, This confirmed 
tions, based data the energies for the hydrocarbon groups fatty acids (Table 


The cohesion forces the group are greater than those the and butyryl groups, 
the and The the vitrification temperatures formate and polyvinyl 
acetate are not when only the dependence molcular 
forces There are indications, however, that the vitrification will depend also the 
the barriers the molecule which the rotation the chain units 


The the barrier polymer molecule, the higher the vitrification temperature, The height 
the the first polymer than the second, since the side groups heavier 
than the groups and are higher barrier, The the scparation the 


acid, the main effect with the the chairs, and quantitative changes the 


will Fig. that the introduction 20-26 mole-% hydroxyl groups the polyesters 
has effect the vitrification the When the content Increased 


other acyl groups thar have When mole-% groups are the 
out, the the decs not the method the vitrification The 
spite the fact mole-% free present and that these hydroxyl 
groups weuld expected form bonds between the other that the 
formic esters the hydroxyls drogen bends within the chain itself and not betwecn the chains, 


and they indicate that can indeed occur, 


will from Fig. that both molecules the distance between the oxygen the double bond and 
the the neighboring the same (2.4 A). polyvinyl acctate, however, the 
Hence, whea the content and hydrogen can paired with oxygen, 
will probably formed, When the groups higher than mole-%, part 
them will fice and hydrogen may the chains; the vitrification thea 


placement hydroxyls formic ester groups 


chains was the same all the esters 

various but undcr conditions identical 


The show that, for the highly elastic state, the the 
all the apart from polyvinyl formate, also increase, practical that the 
prescace mole-% hydroxy! groups, not raising the tempcrature, increases the 
for this ester, associated with the formation hydrogen pro- 


break 


low for polyvinyl (apart from having content and polyvinyl acetates 
the lowest strengths clastic state, have the highest strengths 


SUMMARY 


For first time the have been and the properties 
have been for the full esters fo: med alcohol with butyric, and 


remain until the content free hydroxyls and then rise the con- 
teni ester groups falls, 


droxyl about 40-€0 


has suggested for the variation the vitrification the 


the investigated polyvinyl esters, apart from the fully substituted ester, 


have made the tensile strength, astic modulus, and extension break films the polymer the high- 
elastic and vitrcous 


has becn established that, the proportion hydroxyls the polymers Increases, the tensile 
strengths and elasticity films from also Increase, esters exceptional, 


For the highty elastic state, the extension break very the proportion free 
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Stepwise synthesis new way preparing polymers low molecular weight, well known, stepwise 
process procecds gradually from one stage another with formation serics products increasing complexity, 
each them being pure individual compound, previous have the stepwise 


would expected that the use suitable ethers and acetals lower boiling point place 
vinyl ether and acetal the isolation the more complex products would facilitated, and 
the present investigation have effected the some ethoxy compounds, The reactions proceeded 


carrying out these syntheses were guided the regularities that had our work 
patent (2), and Pierch have described the reactions acetaldchyde acctals with 
prescace catalysts that promote the polymerization vinyl cthers, and paper and 
this reaction has been for fairly large number acetals B-unsaturated 


inclusive, expected that stepwise synthesis will not stop short this point, and fact, after 
the hexamer, the reacticn mixture still products higher molecular weight than the hexamer, was 
not found however, these products the pure state, since they decomposed when distilled, 


(2) 


have determined constants for our products, and these are found vary 


its molecular From the found between molecular and viscosity, the 
constant and the accuracy with which this constant can calculated 
the care with which the compound Hence, the alkoxy compounds that have 
isolated, being individual products vinyl can used the 


The that have prepared were hydrolysis order prove the presence 
terminal acctal groups; 


The from the was the bisulfite method and 
was found that the required for the varied for the different polyethexy compounds, The 
higher the molecular weight the ethoxy compound, the the conditions for its The 
For the the producis for and sodium alone was and 
acid was uscd the conditions were too severe and the result for the amount aldchyde formed was too 
The course the hydrolysis was greatly also the the alkoxy compound and the 
the The rate hydrolysis increased with the polymerization the 


above can explained the that, under hydrolysis conditions, the polyalkoxy compounds 


The vinyl ether formed this way readily and the amcunt determinable 
increased, observed decomposition this sort when subjected our synthesized polyalkoxy com- 
were also highly these Owing the presence side reactions under the re- 


quired the hydrolysis the polyalkoxy such hydrolysis cannot recommended prescnt method 


EXPERIMENTAL 


Syathesis The starting for the synthesis were; 
acetal, prepared the condensation vinyl ether with ethanol b.p. mm); 
and ethyl vinyl ether, prepared the method Favorsky and Shostakovsky 35-36°(760 mm); 


mixture was heated 45° and while was made (0.5 mole) ethyl vinyl ether, the rate 
addition being regulated that the temperature the The was continued for one 
hour after addition the ether was coinplete, The catalyst was then precipitated addition powdered 
sodium carbonate, The mixture was stirred for three hours, and then filtered, The colorless liquid ob- 


at. 


tained (144 was and 


Fraction b.p, 61-104°(3 mm); 

Fraction mm); 32.4g 

Fraction 106-138°(3 mm); 

Residue 


result repeated Fractiom yiclded unchanged acetaldchyde acetal, b.p, 104°, 
ipoise, Literature b.p. 68°(10 mm); 0:878; 1.4069, 


Found 63,02; 62.87; 11.91; 11.70 


found for calculated 32& 328; calculated 334, The Jiterature 


The 1V, and V1) were not investigated because their very 


were the same those Experiment The was 108 slightly liquid, which was 
tilled, 


%:C 64.40; 11.25; 11.46 


this synthesis the compound for the first time, 


distilled under reduced from unchanged the follow- 

1.4283; found for calculated found 330; 326; 334; vis- 


Found 64,48; 64,24; 11.36 


this synthesis the for the first time. 


substance being small sealed tube, which was shaking the flask 
Excess bisulfite was titrated with 0.1 after minutes for and after 
minutes for The hydrolysis the penta-, hexa-, and hepta-cthoxy coinpounds was 
the same other respects, Excess bisulfite was after two hours for 1,1,3,5,7 and 
minutes for 1,1,3,5,7,9-hexacthoxydecane; for the titration was performed 
after addition the substance the bisulfite solution, 


ment was out, The hydroly- 
the ethoxy compounds are given the table, 


Extent hydrolysis 


SUMMARY 


The stepwise synthesis pure 
dual members the vinyl 


series has been effected, 


The following substances have 
isolated and characterized; 
butane, 1,1,3,5-tetracthoxvhexane, 1,1,3,5,7- 
cane, and 
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REACTIONS VINYL COMPOUNDS AND MULTIFUNCTIONAL COMPOUNDS 


COMMUNICATION REACTION ALKYL VINYL ETHERS WITH 
GLYCEROL AND WITH GLYCEROL 1,2- ACETALS 


The present paper study the reaction alkyl vinyl with glycerol and with glycerol 1,2- 
these, have already shown that reaction equimolecular proportions viayl ether and 
mainly 1,2- and 1,3 and that the same reaction with vinyl 
glycerol and alcchols, Thus, the concentrations the have considcrable effect 


the the reactica, and them may direct the the desired 
ection, 


Whea ethyl vinyl ether butyl ether reacts with glycero! the indicated above, 
that, the first place, the mixed acetal and the (1) must formed: 


CH,OH 


The mixed (1) will then undergo change the fer:nation 
glycerol with the free The cyclic will react with the etherand 
vinyl ether with the acetal 


(IV) 
(Ris 


these hovever, the acetal glycerol which all three hydroxyls would 


order our suggested mechanism the the the acetals when 
alkyl vinyl ethers, these acctals from vinyl ethers and 
ethyl vinyl and butyl vinyl cthers 1,2 gave reason suppose that the 
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H,OCHCH, 


this reactior isolated and 
found also acctals the alcohols, formed by-products, 
result the the acetal When buty! vinyl reacted with 1,3 
the acetal (V) was 


CH, 
prove the structurcs the acetals they hydrolyzed, and the hydrolysis products 


EXPERIMENTAL 


The were carried out three-necked Mask with and 
reflux condenser, 


tempcratureup observed after Aficr being with potassium carbonate, the reaction 
product was fractionally and 


sisted the acetal and The value found for the content was 93.25; 93.29%, 


Fraction washed with water and Its 86-87°(7 mm); 1.4255; 


Reaction Butyl Vinyl Ether with Molar Ratio 3:1, 11.5 (0.125 mole) 
glycerol, 37.5 (0.375 mole) butyl vinyl ether, and drops (0.042 hydrochloric acid (catalyst) heated 


for four hours, After being neutralized with potassium carbonate, the reaction product was fractionally dis- 
tilled, when 


(5-7 mm) and and the dibutyl acctal found for this was 


Synthesis from Ethyl Vinyl Ether and 1,2 2-0- 
cerol, mixture 1,2-0- and 4.27 vinyl cther was prepared flask, and one 


drop (0.014 acid was the temperature the reaction rose 90°, The 
was neutralized with potassium carbonate and then fiactionally distilled from Favorsky flask, The 
for fractionation was 10.95 and the fractions isolated 


Residue 


acetal was 


56.64; 56.61; 9,47; 9,48 


66.6%, 


Residue 1.5 1.4620 


SUMMARY. 


; 
~ 


been shown, for the time, that the main products the reactions vinyl and vinyl 


(V) has been for the first time 
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REACTIONS BETWEEN VINYL COMPOUNDS AND MULTIFUNCTIONAL 


COMMUNICATION REACTION GLYCEROL TRIVINYL ETHER WITH MONOHYDRIC ALCOHOLS 


connection with our study the chemistry the formation from ethers and polyhydric al- 
particularly had already studied the reaction acetal formation from and 
ether) with glycols glycol and the main products are cyclic acetals the glycols 
and 


the present investigation glycerol trivinyl ether has been selected the multifunctional vinyl ether, and 
ethyl and alechols monchydric alcohols, possible that interaction between these compounds 
traces hydrochloric acid lead the first place the formaticn acetals glycerol and 
structure; 


acetals (1) could result the formation the following 


CH,HCOCH, 


Further the acetal could Icad the still more complicated 
However, examination the procucts foimed the reaction glyccrol ether with 


The product the mixed (IV) ether and the alcohol, and this, 
ing readily undergoes change with formation the partial vinyl cther and the vinyl 


the The (V) then the vinyl acctal which, further with 


(vil) 


reaction with the alcohol, the vinyl this formed the react fon, 
form the corresponding acetal 


the complex acetal may 
CH, CH, OCH, 


addition the mixed acetal 1,2-O-cthylideneglycerol (X) the products the re- 
action glyccrol ether with and could formed follows; 


LCt 


CHO 


The acctal (1X) could also formed between the acctals (VII) and (X). 


and trivicyl ether, When equimolecular ére conditions are favorable reaction 
group the acetal (Vil) remains, The vinyl acctal reacting with (X), ylelds 
amoxnt the diglycerol (1X). When the amount the monohydric alcohol raised from one 
molecular proportion three, for one glycerol ether, shows that the ace- 
tal the alcohol, the complex acetal and the diglycerol (1X) are formed, 


The were glycerol ethcr, b.p. and 1.4385, absolute alcohol, 


Reaction Glycerol Trivinyl Ether with Equimolecular Proportion Ethyl Alcohol, mixture 42.5 
(0.25 mole) glycerol ether, 11.5 (0.25 moie) ethyl and 0,028 hydrochloric acid was 
the temperature rose Distillation 


Fraction b.p, (7-8 mm); 1.4478 
Residue 1.6g 


content The somewhat high analytical results and the slight the constants from 
which did not appear possible, 


was redistilled twice, and substance (11,7 was which had b.p, mm); 


had b.p, mm) and 1,5141 


Found 64.73; 64.52; 6,32; 


Fraction was and yielded 16.4 substance that was the acetal from thice 
and the literature gives 160-162° (13 1.1067, and 1.4482. Found 262.8; 261.7 (cryoscopically 
benzene); calcaulated for 262.29. Found Calculated 63,074, 


acid were added, The temperature rose 87°, Fractionation the reaction product 


acetal, 


Fraction was twice with water, The ether laycr was dried with potassium care 
97,72; 


the wash water with potassium carbonate and with cther 3.6 


Residue 


which boiled over wide range temperature, was diluted with cther and washed with 
was not found possible conipletely pure dibutyl from the layer, even after 


constants the diglyccrol (1X), 


SUMMARY 
The with ethyl and butyl alcohols have been studied, 


Ithas been shown that the main products the reaction glycerol cther with 
dric (ethyl and butyl) are the acetals the monohydric acctals glycerol 
and the and the acctal derived from three acctaldchyde and two 


that the glycerol ether with ethyl and alcohols same 
those the reaction vinyl and butyl vinyl ethers with glycerol, 
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MACROMOLECULAR COMPOUNDS 


COMMUNICATION 71, POLYCONDENSATION 1,2-CHLOROETHANE 
WITH PRESENCE ALUMINUM CHLORIDE 


our study polycondensation processes occurring between aliphatic compounds and 
aromatic with macromolecular have investigated the poly- 
with presence aluminum chloride, The purpose ofthe 
tigation was the featurcs the polycondersation between 1,2-dichloroethane and 
aromatic hydrocarbon rcduced compared with unsubstituted The molecule 
contains six hydrogen atoms that may replaced with alkyl groups, and the products the 1,2-di- 

may formed which linear are together, 


known, however, that the introduction two 
tuents into the nucleus renders alkylation diffi- 
cult, that might expectcd that the 
with chlorobenzene would differ somewhat 
since the process third substituent must enter the 
products, series experiments was out which the 
the reaction and the and 
were maintained but the amount 
was the saine that previcusly with the 
fon that, afte: the solvent had distilled off, only the 

metrical was off undcr recuced 


yield the syinmetrical dichlorotibenzyl, Also, the molecular the mactomolecular polycondea- 
value when the proportions the reactants approximate fact that accord with the 
condensation only when the molar ratio chlorobenzenc unity 
even when there 20% excess This indicates that the stom into the ben- 
zene nucleus hinders the formatica products structure and the dimensional 
polymers froin these reacticn among themselves and with linear condensation products, 


thercfore proved that the the benzene molecule the replace 
ment hycrogen greater extent than would expected simply the basis the reduction the 
atoms the nucleus, If, fact the five chlorobenzene and the 
benzene are cqually prone replaccincnt connecting bridges, then the the 


very great extent, and the introduction two substituents the benzene has beca 


TABLE has already been shown, twa 
the present authors and 
that the course the 
1,2-dichlorocthane with beazenc de- 
chlorobenzere: weight the but also the 
polymer tration the catalyst, Since the 
played the catalyst 
processes has not 
been fully elucidated, 
desirable whether the reg- 
that observed previously for 
with benzene found also the reaction 
this object view, carried out 
ation the and the 
polymer, remained coastant, but the amount 
aluminum chloride was The ex- 
petimental was the same 
sults are given Table and Fig. 


716.9°* ee 


Table and Fig. show that 
sation benzenc with dichlorocthare 
per 160 moles the symme- weight 


1.19 densation products are 
2.38 2320 the concentration catalyst results 
4.74 condensation products, and the 
5.94 31£0 weight Increases with 
2680 crease catalyst but only 
2850 to.a certain value this concentration, 
9.56 increase catalyst concentration 
10.71 2700 leads.to reduction the molecular 
the 
the fall not marked the polycondensation with benzene 


Apart from this study observed the polycondensation with chloro- 
benzene, made investigation the structure the products this reaction. The product lowest molecular 
expected from this reaction one the symmetrical 


The prodact low weight that obtained boiled mm) after being distilled twice, 
was colorless liquid, which ‘very viscous when but did not yleld any crystals, 


tained the sole product, This indicated that the product was 
the literature (6) that not readily the crystalline state, the 
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never being even after carcful distillation and the 


deter mine the structure the 
acid, the which would indicate the relative 
positions the aliphatic the chlorine, 
Analysis the products showed that the come 
position the repeating unit was 


However, did not dicarboxylic acid when 
oxidized the polycondensation products with chromic acid 
ture. The prodact was found acid, 
which its melting point, weight 
purification, the p-chlorobenzoic acid obtained mel- 
ted 
Oxidative with potassium permanganate 
acid, neutral, and alkaline media again not yield dicarboxylic acid, Hence, oxidative was 


the pesitica only one the aliphatic connecting with respect the chlorine atom, 


atteinpt determine the structure the polycondensation prodacts also their chemical 
degradation with benzene presence Two preducts could expectedasa result this 
structure which shculd indic2:e the position the seccad aliphatic bridge. products isolated from this 
rcaction were identified its melting point, anda very small amount liquid, which 
did rot succeed identifying, 


the basis these results can some the these products, has 
been proved that the chlorine atom the position the the absence 
the the This the well known fect that the cromatic readily 
Also the effects the sad the first favor the 
substituc into the meta Since the reaction preduct 
that the first residue enters the position and that the residue 


unit 


EXPERIMENTAL 


The experimental was the same described with the that only the 
off undcr pressure (over the range mm), The ex- 
and the obtained are given Tables and 


Oxidation Products 


inl; sp. gr. 2.1) for 10-11 The mixture was then alkaline with 20-25% solution 
soda, and wes beiled for 8-10 hours, during which time potassium was added 
pump, The was the acid was filtered off, After 

156.6 


Amount 1,2-di- 


Three-cimersional polymer, 
‘Analysis the scluble product 
Calculated 


alumizum 
chioride 


(g) 


1.33 
3.99 
5.30 
6.65 


Amount 


solution poly 


(¢) 


the 


3.432 
3.975 
3.336 
3.131 
3.482 
3.506 


3.388 eee 


69.33, 


sulfuric acid was boiled for hours, The mixture was then poured into 2-3 times volume water, and the pre- 
that was off, The was treated with 10% solution, and the solution was 
filtered and acidified Congo The precipitated acid was off, washed with little water, and dried 
vacuum During oxidation white substance collected tie condenser, and this was found 
identical with the substaace isolated from the reaction After recrystallization from water, the acid 


ey 
$0.3 12.5 0.116 2850 
95.6 0.163 3599 
Expt, 
ll 1.0 = - - 
3.5 19.0 0.102 2380 
81.5 3.036 0.116 
11.0 3.833 0.158 3180 
1.0 85.4 3.474 2850 
84.3 4.993 0.175 2700 


Degradation the Polycondensation Products with 


ser, mixture was boiled bath for five hours, with dilute hydrochloric 
acid, and the usual further wes given, Vacuuin fraction over the 
150-200°(3 mm). This fraction and after from alcohol 49°, which the 


SUMMARY 


The with chlorobenzene has studied and the essential 
features the process have established, 


hes been found that the atom the benzene nucteus hinders the 
three-dimensional products, 


The preduct has been investigated, and views have relating its 
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MACROMOLECULAR COMPOUNDS 
WITH 


Pad 


ethane with benzene [2, has shown that definite the three product formed 
the two the present authors suggest that mainly the lorgest mole- 


various branches fo: example, the and the conversion into 
soluble and (2, 3}. may therefore, that, with various dihaloal- 


two they wore and purified the way alrcady 


the mixture was with and then The polymer 


. 


TABLE 


poly- 
mer 


isolated 


8,6 20.0 80.5 3120 

12.90 35.8 61.8 2230 
19.8 3110 


1,4 2.15 4.9 6100 
9.8 $150 


81.6 4420 


4.0 5810 
12.2 
26.4 13.0 4110 


when the amount egent there fall the molecular weight the 
soluble this behavior that the cross-linking reaction proceeds two stages. the 


2HX 


their solubility The formation such branched molecules will lead increased weight, 
and this will compersate for the fall molecular weight the higher tendency the longer 


Such branched react further with three-dimensional molecules, and become insol- 
uble benzene This reaction can represented follows see top following 


Thus, there principle between branched and three-dimensional The difference 
lies only number cross and the number linear chains linked 


will froin the results given Table when the cross-linking agent present amount 
there fall the molecular weight the soluble that has not 
This fall molecular weight particularly great the reaction with 1,2-dibromoethane; somewhat 
for and and still less for the remaining dibromo compounds, the 
teaction with the residual soluble almost the 


12.9 


weight fraction, and consists almost entizely the lower molecular weight which was 
fato the reaction component part the original mixture, this the high-mole- 
cular-weight component the criginal mixture converted completely into polymer, 
the with the cther this not prominent, but the fall 
weight, indicating the greater reactivity the higher molecular weight, 
quite obvious, 


the isolated after the reactica with 1,2-dibromo- 


aad 


Table 


quite the the molecular the polymer plays part, and the number 


sional polymer, shows the the agent necessary for the formation one 


TABLE 


0.1 
1.0 


5.0 
10.0 
500.0 50.0 

1900.0 100.0 


crease the weight the polymer results 
when have mixture varying size and 
ject the action the the longer 
cules that rcact and def- 
inite stage the process thcy ate converted the three 
polymer, When the reactioa conditions are such 
that the amount insufficient bring 
all the into the and convert them into 
that docs not react will the This 
conclusion, which has been derived has been 
fully can scen the above- 
with dihalo compounds, 


linking agent for the formation one 
cross per macromolecule the molecular 
the polymer, interestingto analogy that exists betwcen 

the behavior macromolecules Varying the cross- 
linking reaction discussed above and degradation reactions, which the longer molecules have been found 
cases more prone attack, Thus, two the present authors, study the degradation 
us, with Zamyatina has made similar observation for the with adipic 
acid Similiar results were obtained also one the present authors, collaboration with 


2.5 0.5 0.05 0.095 
100 5.0 0.1 0.01 
25.0 5.0 0.05 
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The basis this feature the chemical degradation macromolecular 
treated statistical principles, bcea given one the authors 


EXPERIMENTAL 


The between and compounds were out follows, The 
weight 2,140) was placed test tube, amounts the and 
chloride were added, and the tube was with stopper carrying calcium tube, The 
tube was then placcd bath inctal and 120° with the aid thermometer 
and relay, 


TABLE 


Experimental Conditions and Results for the with 


benzene 


4.132 
4.025 


propane 4.601 
3.820 


4.230 
3.572 
4,081 
3.955 
3.651 


the was for hours, and dilute scid and were 
thes the the The liquid was poured into flack, and the the 
the tube were the with the aid The which con- 
was weighed crucible, and the residuc the filter was with un- 
weight the amount polymer was 


with calcium chloride, The calcium was filtered off and with dry the 
the filtrate, The part the was distilled off, and the was f.ced from 


SUMMARY 


study has been made resulting the formation products structure, 
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t 
0.327 6290 
0.292 $610 
1,292 
0.116 2230 
0.281 $400 
0.992 0.162 3110 
0.245 6160 
0.720 0.230 4420 
$110 
1,321 0.243 4670 
0.219 0.214 4110 


? 


polymer bullt fiom the polymer components highcr 
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MACROMOLECULAR COMPOUNDS 


COMMUNICATION 73, “SOME TWO-COMPONENT MIXED POLYAMIDES 


previous have described mixed polyamides formed from 1,6-hcxancdi salts 
two the following acids; succinic, suberic, and sebacic 


vestigation showed that there definite relationship between the properties 
this way and the proportions the reactants, Mixed polyamides have lower melting points than cither the poly- 
from the single compenent salts, For each the polyamides, the minimum 

melting the polyincr containing the acid having the higher number methylene 
was found also that linear between the melting points polyamides and the content 
amide linkages the macromolecular chain, THs proporticn amide 
groupings are unable, for form bonds, being the existence 
such groupings that must attribute the lower melting and solubilities organic mixed 
polyamides, compared with straight preparcd one ‘salt, 


would very interesting determine the extent which these relationships remain valid when one 
the replaced acid, With this cbject have mixed polyamides derived 
given these 


EXPERIMENTAL 


The reacticns out the procedure previously The mixture was 


Starting 


The distillate liquid diamine was receiver cooled with mixture snow and salt; 
cooling the diamine makcs obtain much purer product that that obtained 
the diamine remains for some time state, The this way can 
The was purified distillation, and then melted reported melting point 


One the authors has shown, collaboration with Rafikov (8) that the molecular 
when excess diamine dicarboxylic acid present, Polyamides the weights, 
fore, may only when strictly amounts diamine and acid are used, The 
previously salts, for all acids, apart oxalic, readily neutral with 
(10), 
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. 
‘ 


he 


and The salt that crystallized out was off the and from 
The erystals were washed the filter with 96% they were then under suction 
washirg, fox remains the salt, the oxidized diying the Alcoholic the 
used the preparation the $09 for 200 the acid and 500 fer 360 salt the 


When the alechol used more dilute, more the salt lost, for more soluble than alcohol, 


When cthanol the probably owing the greater case with which such 


pared, 

RESULTS 


the the taken for the the The melting the prod- 
weight the products was The results ate given the table, 


TABLE DISCUSSION RESULTS 
Figures 1,2, and show the variation melting 
point with composition the 
studied, 


ratio 


These show that the 


250 -252 205-208 210-212 


0.8.°0.2 189-187 melting and propertics, melting points 
170-174 obtained from one component only, the 
1€0-165 the second component the melting point falls 
135-140 153-158 and trrough minimum prod- 
0/1 215-217 215-217 0.8. note that this corresponds 


The and each ratio refer 
the substances the and 
top each column the heading 


which the minimum melting agsin 
the its molecule 


melting point the lowest being found 


130° for the for the AdH-C 
165°, and for the SH-C series 153°, the serics and acids indicates 
that the chain the dicarboxylic acid results lowering the minimum melting point, but 


there are when the acid has odd number its molecule, can from the behav- 
the azelaic series, which has the lowest minimum melting have already shown this can ex- 


plained the reduced possibility formation polyamides derived from odd 


All the that have prepared are readily cresol, and many them ate dissolved when 


heated with with some diff iculty, also whea these solu- 


the same proportion found for mixed 
from salts two dicarboxylic 


1/0 


products are those the and this followed and AdH-C, Within cach the 
uct melting point has the highest 


Fig. 


Fig. 


The variations the the investigated can explained the basis the 


bonds not the melting but reduces the strength, 


will the given inthe mised from the salt AdH and 


amides, namely, the the AdH (1) and that from 


oe 

ee 


i 


more and more and ultimately predominant, 


first stage the process the formation acid, reacts accordance with 


H Aini i 
according the equation: 


for salts with but tie complete absence any support for this 
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COMMUNICATIONS 


REACTION CHLORIDE WITH ESTERS 
PALMITIC AND 2-ETHYLHEXANOIC ACIDS 


~% 


Found 


~ 


. 


and 


77.61, 


1 
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: 
| 


SUMMARY 


LITERATURE CITED 


USSR 


. 


4 


= 


